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HE IMPORTANCE of the potato for table use is 
not generally realized by the consumer. The 
potato stands second only to wheat as a human food. 
The potato industry resolves itself into the pro- 
duction of an early or truck crop and a late or main 
crop. The early crop goes into immediate consump- 
tion as soon as harvested, while normally only about 
one-third of the late or main crop is moved to the 
consuming centers when harvested, the remainder 
being stored as a reserve supply for winter and 
spring use. 

The early or truck crop is grown in the South, 
while the late or main crop is produced almost ex- 
clusively in the North and constitutes about 85 per 
cent of the total potato crop of the country. 

The essentials for the production of a maximum 
crop of potatoes are good soil properly prepared, an 
ample supply of available plant food, high-grade 
seed of a suitable variety used liberally, careful till- 
age, and thorough spraying to protect the foliage 
from insect and fungous enemies. 

A maximum return from the crop after its produc- 
tion is dependent upon the care with which the po- 
tatoes are harvested, stored, graded, and sacked, and 
the ability of the grower to sell at the most advan- 
tageous time and in the best markets. 


Contribution from the Bureau of Plant Industry 
WM. A. TAYLOR, Chief 


Washington, D. C. September, 1919 
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PRODUCTION OF LATE OR MAIN-CROP 
POTATOES. 


/ 


Wiriu1am Stuart, Horticulturist, Office of Horticultural and Pomological Investigations. 
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IMPORTANCE OF THE CROP. 


The potato industry resolves itself into the production of an early 
or truck crop and a late or main crop. The first is confined to the 
South and the latter very largely to the North. The production of 
late or main-crop potatoes in the United States is of vastly greater 
importance than that of the early crop. Roughly speaking, the 
early crop is about 15 per cent and the late crop 85 per-cent of the 
total potato crop of the country; or, stated in bushels, about 85 
bushels of the late crop are produced for each 15 bushels of early 
potatoes. 


THE POTATO A NORTHERN CROP. 


While the production of late-crop potatoes is not wholly confined 
to the North, it is in reality very largely restricted to the northern 
tier of States. This is by no means an accidental circumstance, as it 
is a well-recognized fact that the potato does best in regions where the 
summer temperatures are relatively low and where irrigation water 
is available or the annual rainfall is ample and reasonably well 
distributed throughout the growing period. Such climatic conditions 
prevail to a large extent in the northeastern portion of the United 
States and in some of the more elevated portions of the West. Lati- 
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tude and altitude, to a considerable degree, govern potato production 
in the North and West. Thus, the chief potato-producing States are 
New York, Michigan, Wisconsin, Maine, Minnesota, and Pennsyl- 
vania. These six States during the years 1912 to 1916, inclusive, 
produced an average of 172,183,000 bushels out of an average pro- 
duction in the entire United States, both early and late crops, of 
361,450,200 bushels, i. e., more than 47 per cent, and more than 56 
per cent of the late crop. 


REGIONAL ZONES OF LATE POTATOES. 


While the production of late potatoes is largely centered in the six 
States just mentioned, it is by no means confined to them, nor is it 
uniformly distributed over these areas. The production of the five 
leading counties in each of those States in the North and West whose 
1909 crop was in excess of 4 million bushels is shown in Table I. 


TaBLe I.—Production of potatoes in each of the five leading counties of the 21 principal 
potato-growing States in 1909. 


Yield 
(bushels), 


| Yield 


(eciaienlc’ State and county 
a). , 


State and county. 


New York (48,597,701 bushels): Pennsylvania (21,740,611 bushels): 
3, 279, 953 1, 157, 733 
3,014, 450 || 1 971,019 
2,796, 728 831, 723 
2,200 178 || c 752, 888 
1, 671, 835 || aa 735, 153 

12, 963, 144 | g 4, 448, 576 


|| Ohio (20,322,984 bushels): 

2.257, 808 Rp ciseedesvasbecesssenwess 1,041, 469 

2, 228, 416 Portage 1,039, 247 

2,017,766 | 780, 537 

1, 276, 146 ] 759, 513 

1, 154, 290 St 719, 680 
8, 924, 426 | 


4, 340, 447 


Wisconsin (31,968,195 bushels): 
Portage 2, 508, 521 | } dy 864, 132 
Waupaca 2,392, 213 | os 862, 193 
Waushara...... 2, 255, 887 | ‘ams | 372, 757 
Columbia . . -... 1, 350.775 | 343, 582 

uk 1, 226, 487 | ; 291, 818 


9, 733, 883 WRineneasstapesapanenns<sas -.| 2,744,482 


Maine (28, 556, 837 bushels): || Tllinois (12,166,091 bushels): 
Aroostook 17,514, 491 | Cook 916, 051 
Penobscot... 3,178,705 - Clai a2 820, 743 
| 1,413, 626 || Madi see. 620, 713 
ose 354, 811 
279, 743 
3,941 961 


5, 857, 691 

932, 153 

‘ 911, 559 

Montrose. : 600, 938 
EI Paso.. * 310, 695 


8, 613, 036 





























Yield 
(bushels). 


State and county. 


California (9,824,005 bushels): 


PR SUMMEMEs yo navccunsssecscoonve 4, 279,395 

EMMEER TAMU oc pnvicdeccsascin sons 53s 2, 226, 695 

Ee IMOUNR codes Ve bcccteneceacese 412,151 

Monterey ....... pave cockees cislenws | 364, 468 

PUEDEN Cae cansrshaeskessarasecese 175,920 
Gove cencdcctesacdnecsanswes 

Indiana (8,905,679 bushels): 
RE Wass Acstanbetadsbeseckesh< | 




































2247 205 
| 1,687,479 

Nebraska (8,117,775 bushels): Sais 
oe EE EE erro rer 774,815 
Sheridan...... 668, 309 
Box Butte -. me 203, 918 
Douplas. .. ies 231,177 
REN eka ausw cacewacedacecaestesaee 191, 051 
MEL Gan cinUSkes seseccnteus sees | 2,169,270 

New Jersey (8,057,424 bushels): ore 
MORMIONUIED 0055550. crsnsess ceases 1, 893, 523 
Burlington...... 1,073,371 
Gloucester ............ 876, 274 
Cumberland 647,415 
GONE SanmtticG bapewsnse ste sp conan 556,729 
a. oa ia a hutidan wade vans 5, 047,212 
Missouri (7,796,410 bushels): ae x 
EO EE oe ee rer 677,080 
AM ney = ws cones ne sos ns 387, 484 
Ee ee 329, 152 
ED gs nina beanies ss a0 es 223,779 
POW Savor contest sekcs sacscseews 178, 830 
No ieee esdceseeccdoend 1, 796, 325 








WRENS oe ero eee ce 1,221,175 

Spokane ......--.....---se-e-ee0e- 946,075 | 
EE ae asa Cas ements aes 668, 869 | 
Di iveidcnetcdeemecaevasson se 495, 162 | 
MERMIR o5 co sasenw-Seesecsicus 36, 348 | 


3, 767, 629 | 





Kansas (5,647,049 bushels): 
Wyandotte 
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TABLE I.—Production of potatoes in each of the five leading counties of the 21 principal 
potato-growing States in 1909—Continued. 
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State and county. 


Johnson 


North Dakota (5,551,430 bushel): 
URGE DONOR sb cadepbiiedwedbaccuas as 
Ue | eee 
Walch.... 
Morton..... 
Richland 







Oregon (4,822,962 bushels): 
Clackamas 





Idaho (4,710,262 bushels): 
Bingham 
Fremont ‘ 





Vermont (4,145,630 bushels): 
Rutland 
Washington 
Windsor 
Franklin 





The data in Table I are of interest chiefly in directing attention to 
those counties in which the production of potatoes exceeds a million 


Yield 
(bushels), 






231,390 
282.726 
237,065 
214,699 
179,631 


1,245,511 








660, 158 
398, 961 
327, 228 
237, 515 
220, 877 


ge 


1,844,739 








842,921 


472, 654 
270, 052 


2,635, 263 





1, 835, 155 
571, 450 
300, 658 
244, 802 
242, 531 


3,195, 596 





510, 696 
406, 190 ° 
367, 293 
344,244 
341, 406 


1, 969, 929 









bushels. The very large production in Aroostook County, Me., 173 
million bushels, represents a quantity in excess of the entire crop of 
any State except New York, Michigan, Wisconsin, Maine, Minnesota, 


and Pennsylvania. 


The nearest competitor is Weld County, Colo., 


with 5,857,691 bushels, less than one-third the crop of Aroostook 
County. There is every likelihood that the 1920 census will show 


many changes in the production of counties since 1910. 
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SOIL REQUIREMENTS. 


The potato is probably as cosmopolitan in its soil requirements as 
any of our crops and is widely grown throughout the United States; 
nevertheless it succeeds much better on certain soils than on others. 
This is well shown by the behavior of potatoes on the Caribou loam 
soil in Aroostook County, Me., as compared with the Washburn loam 
soil of the same district. 

The Caribou loam soil is described by the Bureau of Soils as a 
hazel-brown silty loam with a plenteous admixture of small fragments 
of decomposing rocks which have been disintegrated by the flow of 
water or by the action of frost from the calcareous shale rock beneath. 
It was originally covered with hardwood timber, such as maple, oak, 
and beech. 

Typical Washburn loam soil is black in color and generally occurs 
in the lower portions or depressions in the field.. This type of soil 
was originally covered with soft woods, such as cedar, pine, and 
spruce. It is deficient in potash and seems to be very generally 
infested with the organisms of common scab. Where of equal 
fertility, larger and better crops of potatoes are always obtained from 
the Caribou loam type of soil; in fact, if the Washburn loam soil was 
segregated instead of being interspersed with the Caribou loam it is 
doubtful whether any grower would attempt to produce potatoes 
on it. 

Many similar comparisons might be made between other types of 
soil occurring in the potato-producing areas of the North and West. 
Certain types of soil are preeminently suited to the production of 
potatoes provided the necessary fertility is maintained. Generally 
speaking, potatoes succeed best on a gravelly or sandy loam soil 
which is naturally well supplied with moisture. Loose shifting sand 
and heavy clay loam or gumbo soils are unsuited to the crop, as are 
also thin soils underlain with a cold impervious subsoil. 


CROP ROTATION. 


The crops which may be grown in rotation with potatoes in the 
region under discussion afford considerable latitude in the establish- 
ment of a definite rotation. In the strictly northern areas, as, for 
example, the New England States and the northern portions of New 
York, Michigan, Wisconsin, Iowa, and Minnesota, a 3 to 5 year 
rotation is generally practiced, in which the clovers play an important 
role. In a 3-year rotation a grain crop follows the potato crop, clover 
and grass seed being sown with the grain. The next year the first 
cutting of clover is made into hay, while the second growth is turned 
under in the late summer or early autumn in order to insure the 
decomposition of the sod and to expose the upturned soil to the 
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action of the elements during the winter. When a longer rotation is 
practiced, it usually involves the retention of the land for hay pro- 
duction for one or two years, or the land may be pastured for a 
year or two. Occasionally a grower is found who prefers to follow 
the grass crop with corn and the next year with potatoes. 

Where alfalfa is grown, it is desirable to practice a longer rotation, 
as it takes two years to get an alfalfa crop well established. Where 
sufficient land is available it is customary to keep it in alfalfa from 
three to five years. In one instance a very successful potato grower 
sows a mixture of clover and alfalfa seed in a 3-year rotation of 
potatoes, wheat and clover, and alfalfa for hay. 

Every potato grower should study carefully the best crop rotation 
for his own particular conditions, and having determined what crops 
best meet his requirements should rigidly adhere to them. Success 
in the conduct of any business is largely dependent on adherence to 
well thought out and executed plans which experience has shown to 
give the most satisfactory results. 


PREPARATION OF THE LAND. 


Where the land is not subject to washing during the winter, it is 
usually preferable to plow a clover or alfalfa sod in late summer or 
early autumn. A few successful potato growers prefer to plow their 
clover or alfalfa sod in the late spring, claiming that the new growth 
thus secured when turned under deeply soon decays and becomes 
available to the growing plants. However this may be, it is believed 
that fall plowing is generally the more desirable practice, because it 
insures a more complete decay of the sod and in addition exposes the 
upturned soil to the sweetening and disintegrating influences of sun 
and wind, freezing and thawing, and rain and snow during the winter 
months. 

In handling an alfalfa sod it is customary to crown the land in early 
autumn. Crowning consists in plowing the land 3 or 4 inches deep, 
using a broad and sharp-edged point in order to cut off the alfalfa 
crowns below the surface of the ground. An occasional disking or 
harrowing of the newly crowned land in the autumn greatly facilitates 
the drying out of the alfalfa crowns and their consequent destruction, 
thereby materially lessening the cultural care of the potato crop 
during the ensuing season, at least in so far as it pertains to the 
eradication of the old alfalfa plants. 


DEPTH TO PLOW. 


In some respects the question of depth to plow is a difficult one to 
answer because the depth of the surface soil and the character of the 
subsoil are in a large measure the determining factors. If the surface 
soil is deep and fertile it may be plowed to a depth of 10 inches or 
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more (fig. 1), but if shallow it is not advisable to plow more than half 
an inch or an inch deeper than the surface soil. For example, if the 
surface soil is but 6 inches deep, it is best to plow to a depth of 6} or 
7 inches. 

FITTING THE LAND. 

When the land is plowed in the autumn, it should be left as plowed, 
but as soon as it is dry enough to work in the spring it should be gone 
over with a disk or spring-tooth harrow in order to conserve as much 
as possible of the winter’s supply of moisture for the potato crop 
which is to follow. 

When the land is plowed in the spring it is very desirable to disk 
or harrow it as soon as plowed, in order to prevent the loss of moisture 
as well as the baking of the newly turned soil and the consequent 
difficulty involved in putting it into condition at planting time. 


Fic. 1.—Plowing with a caterpillar tractor a clover sod for the next year’s potatocrop. Presque Isle, Me., 
August, 1918. 


A good general rule to follow in fitting land for potatoes is to lose 
no opportunity in the spring to keep the surface soil broken up so as 
to prevent baking and the loss of moisture, which later on may be 
badly needed by the plants. When giving it the final preparation 
before planting the crop, no reasonable effort should be spared to 
put the soil in the very best mechanical condition possible. To 
accomplish this may require the use of a cutaway or disk harrow; 
also a spring-tooth and a smoothing harrow. The character of the 
soil determines to a large extent the amount of horse or tractor labor 
necessary to put it in an ideal condition for planting. For example, 
a gravelly or sandy loam soil can be fitted with much less effort 
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than a clayey loam soil, which has a strong tendency to run together 
after heavy rains and then to bake as it dries out. 

Well-prepared land is claimed by some growers to constitute 50 
per cent of the problem of producing a large yield of potatoes. This 
is probably an overestimate of its value, but it must be evident that 
it is a great asset in the production of a profitable crop. 


APPLICATION OF PLANT FOODS. 


The question of a proper supply of plant food in the soil to insure 
a satisfactory yield of potatoes is one which must always receive 
the most careful attention of the grower if maximum yields are to be 
secured. The kind and the quantity of plant food that should be 
applied to the potato crop are in a certain measure determined by 
the previous treatment of the land on which the crop is to be grown 
and the fertilizing materials available for use by the grower. If a 
proper system of crop rotation has been followed and a clover or 
alfalfa sod has been turned under, that in itself is a guarantee of a 
fairly good supply of nitrogen, phosphorus, and potash, the three 
chemical elements the lack of which is most likely to limit the plant 
growth, and it will go far toward reducing the quantity of plant 
food necessary to apply in order to produce a maximum crop of 
potatoes. 

Van Slyke states! that the tops and roots of red clover often con- 
tain 100 pounds each of nitrogen and potash and 50 pounds of 
phosphoric acid per acre. He further states (op. cit., p. 556) that a 
crop of alfalfa contains 120 pounds of nitrogen, 100 pounds of potash, 
and 30 pounds of phosphoric acid per acre. 

Various estimates have been given as to the actual quantities of 
these three elements that are removed by a crop of potatoes. For 
purposes of comparison, three of these estimates are presented in 
Table II. The first two sets of figures are based on a crop of 150 
bushels per acre and the last on a maximum crop, for which Girard 
fails to give figures. 


TaBLE II.—Amount of nitrogen, phosphoric acid, and potash removed from the soil by 
a crop of 150 bushels of potatoes. 


| 
| Soil elements removed (pounds). 


Source of estimate. 
Phosphoric 


ow 
acid. Potash. 


Nitrogen. 


Van Slyke ! (p. 613) 
Woods and Bartlett 2 
Girard 3 

1Van Slyke, L. L. Fertilizers and crops; 734 p., illus. 1917. 

2 Woods, C. D., and Bartlett, J. M. Experiments with potatoes Maine Agr. Exp. Sta. Bul. 57, p. 154- 
155. 1899. 

3 Girard, Aimé. Recherches sur les quantités de matiéres fertilisantes nécessaires & la culture intensive 
de la pomme de terre. Ann. Sci. Agron. s. 2, année 3, t. 2, fase. 2, p. 261-280. 1897. 
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If we compare these data with those representing the chemical 
constituents in a crop of clover or alfalfa, it becomes evident at once 
that either of these leguminous crops returns a larger amount of 
nitrogen, phosphoric acid, and potash to the soil when plowed under 
than the potato crop removes. Such being the case, the question at 
once arises as to the necessity for any addition of plant food to the 
crop. The answer is that a relatively small part of these chemical 
elements contained in the clover or alfalfa is immediately available 
to the plant; hence the necessity of applying a certain quantity of 
plant food that is immediately available. 


KINDS OF PLANT FOODS. 


Generally speaking, fertilizers may be divided into two well- 
defined. groups, viz, organic fertilizers, such as farm manures, dried 
blood, raw ground bone meal, and tankage, and the strictly inorganic 
fertilizers, such as nitrate of soda, sulphate of ammonia, acid phos- 
phate, and the muriate and sulphate of potash. Where farm manures 
are available they may be used at the rate of 10 to 15 tons per acre. 
Practices differ as to time of applying the manure to the potato crop. 
On soils that do not leach badly during the winter, it is well to apply 
the manure to the land before fali plowing. The same practice 
should be followed on spring-plowed land; that is, the manure should 
be applied before plowing. The next best practice is to apply it to 
both fall and spring plowed land prior to fitting it for the crop. 

Complete reliance should not be placed on farm manures in the 
fertilization of land for potatoes, as they are not well-balanced 
fertilizers. Well-preserved barnyard manure should contain approx- 
imately 10 pounds each of nitrogen and potash and 5 pounds of phos- 
phoric acid per ton. The application, therefore, of 10 tons per acre 
would be equal to 100 pounds each of nitrogen and potash and 50 
pounds of phosphoric acid, an amount considerably in excess of the 
need of a normal crop, but not that of a maximum one. It must 
be remembered that a considerable part of the plant food contained 
in farm manures is not available the first season. It is therefore 
desirable on soils known to be deficient in phosphorus to reinforce 
the manure by applying from 400 to 600 pounds of a commercial 
fertilizer analyzing approximately 2 per cent of nitrogen, 12 per 
cent of phosphoric acid, and 2 per cent of potash. This insures an 
immediately available supply of the three elements most commonly 
lacking in the soil and necessary for satisfactory plant growth. On 
soils known to be infested with potato-scab organisms it is generally 
not advisable to use farm manures, as it is almost certain to increase 
the percentage of scab-infected tubers. 














Late or Main-Crop Potatoes. 11 


On soils deficient in organic matter the application of farm manures 
is, for several reasons, especially beneficial to the crops which are 
grown upon them, This is particularly true in respect to the potato 
crop. The principal benefits accruing from the use of farm manures 
are (1) the addition to the soil of a considerable quantity of plant 
food, (2) an improvement of its physical properties, (3) its increased 
moisture-holding capacity, and (4) the increased bacterial action of 
the soil flora, particularly of the nitrifying organisms. 

Where farm manures are not available, or where, if obtainable, 
the price is prohibitive, commercial fertilizers are found to be a 
fairly satisfactory substitute on lands well supplied with organic 
matter. In some localities commercial fertilizers are used with such 
prodigality (2,000 to 2,500 pounds of a high-grade fertilizer per acre) 
that the question may well be raised whether such use is profitable. 
Prior to 1915 many potato growers in Aroostook County, Me., were 
in the habit of using a fertilizer analyzing 4 to 5 per cent of ammonia 
(3.3 to 4.1 per cent of nitrogen), 7 to 8 per cent of phosphoric acid, 
and 8 to 10 per cent of potash. Since the former source of supply 
of potash has been cut off, experience has shown that unnecessarily 
large quantities of potash were formerly used; in fact, it is now 
questionable whether any appreciable benefit is gained by the use 
of a fertilizer containing more than 6 per cent of potash, especially 
when used at the rate of a ton per acre. 

It is well to remember that maximum results from heavy applica- 
tions of commercial fertilizers can be secured only when used on 
land well supplied with organic matter. The reason for this is that 
soils deficient in organic matter are not retentive of moisture and 
hence do not furnish the amount necessary to dissolve the plant 
food constituents of the fertilizer; therefore the root hairs of the plant 
are not able to make use of it. All plant food in the soil must go 
into solution before it becomes available to the plants. 

The present high cost of potash, due to its scarcity, renders its use 
inadvisable except on soils known to be deficient in that element. 
Such soils are found in most of the potato-growing areas of the 
Atlantic Coast States. In these sections where possible a fertilizer 
containing 4 per cent each of ammonia and potash and 8 per cent of 
phosphoric acid should be purchased. It has been found that better 
results are secured from a fertilizer in which half of its ammonia 
content is derived from nitrate of soda or sulphate of ammonia or, 
better still, from both and the remainder from an organic source, such 
as dried blood or tankage, than from one in which the ammonia is all 
derived from nitrate of soda or sulphate of ammonia. The reason 
for this is that the ammonia content of both the nitrate of soda and 
the sulphate of ammonia is immediately available, and owing to the 
ease with which ammonia is leached out of the soil or escapes as a 
125593°—Bull. 1064—19——3 
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gas the plants are not provided with a constant supply of this element 
throughout the growing season. The ammonia content in dried 
blood or tankage is slowly available to the plant, and thus serves 
as a source of food supply when the other is exhausted. 

Where a proper system of crop rotation is followed, an application 
of 1,000 to 1,800 pounds of a 4-8-4 fertilizer’ should supply 
sufficient plant food to produce a maximum crop of potatoes. 

The present discussion of the use of commercial fertilizers is 
intended to apply to the New England States, New Jersey, Dela- 
ware, Pennsylvania, Ohio, West Virginia, and certain portions of 
New York. The use of commercial fertilizers in western New York 
is by no means common, but it is on the increase. The same is true 
of some parts of Pennsylvania, Ohio, and West Virginia. Growers 
in Michigan, Wisconsin, and the States farther west are as yet but 
small users of these fertilizers, although there is little question that 
their judicious use would increase the yield in most cases. 


METHODS OF APPLYING COMMERCIAL FERTILIZERS. 


Where commercial fertilizers are largely relied upon in the pro- 
duction of potatoes in the North, the potato planters used in putting 
in the crop are provided with a fertilizer-distributing attachment 
which opens a furrow, drops the fertilizer, and mixes it with the soil. 


This attachment is placed in front of the plow which opens the 
furrow for the reception of the seed pieces. As a rule, the whole 
quantity is applied at once, but there are a few growers who practice 
applying a part of the fertilizer when the crop is planted and the 
remainder just before the plants appear above ground. The usual 
method of making the second application is to distribute it on top 
of the row (fig. 2) and then mold the soil over it or else lightly culti- 
vate it into the soil. Occasionally a grower is found who prefers to 
broadcast it over the field prior to plowing it, or a portion is broad- 
casted before fitting the land and the remainder is applied in the 
drill at the time of planting. 

Whatever the way of applying the fertilizer, the grower should be 
careful to have it thoroughly mixed with the soil, in order to preclude 
any possibility of the seed pieces coming in direct contact with it. 

A good rule to follow in the use of commercial fertilizers is to 
apply a reasonable excess above the actual requirements of a maxi- 
mum crop. No one commercial fertilizer will meet the needs of all 
soils, and it is therefore necessary for each grower to study his own 
soil requirements. To apply a large quantity of nitrogen in an 
immediately available form is wasteful. 


1A fertilizer containing 4 per cent of nitrogen, 8 per cent of phosphorus, and 4 per cent of potash. 
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VARIETIES TO GROW. 


In deciding upon the variety to grow, it is necessary to consider 
the purpose for which the potatoes are to be produced; that is, whether 
for home or market purposes or for early or late consumption. The 
tendency of the grower of to-day is to plant fewer and fewer varieties 
for commercial purposes. Considerably more attention is now being 
given to the natural adaptation of varieties to certain regional and 
soil conditions. For example, on Long Island it has been found that 
varieties of the Rural group of potatoes do not succeed as well 
as those of the Green 
Mountain group;' 
hence, varieties of the 
latter group are grown 
almost exclusively as 
a late crop. On the 
other hand, in western 
New York, particularly 
in Monroe, Livingston, 

Ontario, and Steuben 

Counties, varieties of 

the Rural group are 

practically the only 

late potatoes grown 

commercially. These 

two main groups or 

types of late potatoes 

are deserving of fur- 

ther mention, as they 

represent the leading 

late commercial varie- 

ties east of the Dako- 

tas. The reason why 

the Green Mountain Fic. 2.—Applying the second installment of commercial fertilizer just 
before the plants appear above ground. By removing the plows 

group succeeds best ON and covering disks from the potato planter the fertilizer can be 

Long Island and the ware arr along the tap of the ridge. Presque Isle, Me., 

Rural group in western ae 

New York, as interpreted by the writer, is as follows: The Green Moun- 

tain representatives are especially adapted to a cool and reasonably 

moist climate. The summer heat on Long Island is usually tempered 

by sea breezes, while the humidity of the atmosphere, owing to heavy 

fogs and dews as a result of proximity to water, provides conditions 

that are especially favorable to potatoes of this class. The Rural 

group does not thrive as well under these conditions, and as these 


1 See Stuart, William. Group classification and varietal descriptions of some American potatoes. U.S, 
Dept. of Agr. Bul. 176, reissue, 59 p., 19 pl. 1918. 
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potatoes are somewhat later in maturing and do not as a rule yield 
as heavy a crop, they are not looked upon with as much favor as 
those of the Green Mountain group. Another factor in favor of 
Green Mountain potatoes is that they are somewhat superior to those 
of the Rural group in table qualities. 

The particular qualities which make the Rural group superior to 
the Green Mountain in western New York are as follows: A more 
vigorous constitution accompanied by a decidedly greater ability 
to withstand prolonged periods of heat and drought, which in that 
section are liable to occur during the latter part of July and to ex- 
tend through a considerable part of August. Under such conditions 
varieties of the Green Mountain group, partly on account of their 
earlier habit of forming tubers and their greater expanse of foliage, 
have their vitality so seriously impaired that when more favorable 
growing conditions occur later they are unable to take advantage of 
them. On the other hand, varieties of the Rural group, having 
made a somewhat slower development and having smaller and 
thicker leaves, do not as a rule suffer sufficient injury to prevent 
their further development when the proper growing conditions once 
more prevail. Therefore, for the reasons which have been stated, 
the leading late potatoes in New England, northern New York, Long 
Island, and New Jersey, belong to the Green Mountain group, while 
in western New York and southern Michigan, Wisconsin, most of 
Iowa, and portions of Minnesota the Rural is the leading group. 
In other sections of Michigan, Wisconsin, and Minnesota either group 
or varieties can be grown successfully. In our judgment varieties 
belonging to the Green Mountain group of potatoes, because of their 
superior table qualities and heavier yield, should be grown wherever 
they do equally well or better than those of the Rural group. 

In the case of early varieties the Irish Cobbler easily leads in the 
northeastern portion of the United States. This variety is to a large 
extent very similar in its requirements to the Green Mountain group. 
In certain portions of New York State it does not succeed as well as 
varieties of the Early Rose group, while in central and southern 
Michigan and Wisconsin varieties of the Early Ohio and Michigan 
groups seem to be preferred. In Ohio, the Kansas River Valley in 
Kansas, the Great American Bottoms near St. Louis, the Red River 
Valley in Minnesota and North Dakota, South Dakota, and Nebraska 
the Early Ohio is the favorite early variety. 

The question of varieties is important and should be considered 
carefully when deciding upon which one should be grown in order to 
get the best results. The desirability of confining one’s efforts to a 
single variety, or at most to two varieties, one early and the other 
Jate, can not be overemphasized. The necessity of community 
action in this matter is extremely important, as it is much easier to 





Late or Main-Crop Potatoes. 15 


attract buyers to a locality if carload lots of a single variety can be 
purchased than if each individual grower is producing a different sort. 
There is another decided advantage in confining one’s efforts to a 
single variety or at most to two varieties, viz, that of becoming 
thoroughly familiar with the variety which is grown. It is much 
easier to keep it free from varietal mixtures, and there is greater 
likelihood that individual hill selection work will be carried on.! 


TIME OF PLANTING. 


The time of planting is governed by a number of factors, chief 
among which may be mentioned that of the climatic conditions 
prevailing in a region during the planting season. As the chief 
object of this bulletin is to convey information to the grower on the 
production of late-crop potatoes, little attention is given to the early 
crop except to say that the seed should be planted as early as the 
danger from late spring frosts will permit. In the case of the late 
crop, however, an entirely different set of conditions obtains. In 
the extreme northern portion of some of the States concerned or at 
high altitudes where the entire growing season is required to produce 
a crop, planting must be done as early as the land can be prepared. 
On the other hand, in regions where the growing season is longer 
than that required to mature the crop, the time of planting should 
be determined by the character of the season which normally can be 
expected at any given time during the growing period of the plants. 
Careful investigations of the climatic requirements of the potato 
have shown conclusively that the critical period in the life of the 
plant occurs when it is developing its tubers. The drain upon the 
vital energies of the plants during this period is greater than at any 
other time, and it is very essential that the climatic conditions 
should be as favorable as possible when they reach this period in 
their development. Investigation has shown that if a protracted 
spell of heat and drought occurs during the period when the plant is 
developing its tubers, the yield is very materially lessenéd. On the 
other hand, if the weather is cool and there is a sufficient supply of 
moisture in the soil a good yield is practically assured provided the 
plants have been given proper cultural attention. The problem, 
then, is to select a planting date which is most likely to subject the 
plants during their period of tuber development to the most favor- 
able climatic conditions. Experience has demonstrated to the 
growers of western New York that, taking one year with another, 
they are able to secure better results from planting their crop from 
June 1 to 20 than from May 1 to 20. The reason for this is that 
throughout that region usually a period of four to six weeks of heat 


1 See Stuart, William. Good seed potatoes and how to produce them. U.S. Dept. of Agr., Farmers’ 
Bul. 533, 16 p. 1913. 
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and drought occurs during the latter part of July and the early 
portion of August. If late potatoes were planted early in May they 
would be forming their tubers during this period. By delaying the 
planting until June the plants will not have reached the tuber- 
development stage, or if they have they will not be advanced sufli- 
ciently to sustain serious injury from any usual amount of heat and 
drought. 

Similar conditions to those in western New York prevail in cer- 
tain portions of Ohio, Michigan, Wisconsin, and other Middle Western 
States. The time of planting is therefore of considerable impor- 
tance and should be given very careful attention by the grower if 
maximum results are to be secured. 


Fia. 3.—A good specimen of Green Mountain tuber. 


IMPORTANCE OF GOOD SEED. 


The importance of planting good seed potatoes can hardly be 
overemphasized. The customary practice of using what is left from 
the previous season’s crop, after having marketed or consumed the 
best, must be discontinued if the present quality and yield of the 
potato are to be materially improved. The grower can not expect 
to get maximum yields from inferior seed stock any more than the 
dairyman can expect to get maximum milk yields from scrub cows. 

Good seed may be described as that which is pure with respect to 
the variety; is produced by healthy, vigorous, heavy-yielding plants 
grown under favorable climatic conditions; and is somewhat imma- 
ture, reasonably uniform in size and shape (figs. 3 to 6), and firm and 
sound, with the first sprouts beginning to develop at planting time. 
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Seed of this character is now procurable in somewhat limited quan- 
tities from growers who specialize in seed production in Maine, Ver- 
mont, New York, Maryland, West Virginia, Wisconsin, Minnesota, 
Colorado, and Idaho. In some States such seed is designated as 
‘certified seed,’ which implies that the crop has been inspected once 
or twice during the growing season and has been found to be free 
from varietal mixtures and relatively so from diseases which are com- 
municable to the crop grown from it. A final inspection of such 
seed is made either at the time of harvesting the crop or after it has 


Fig. 4.—A good specimen of Rural New Yorker No. 2. (Naturalsize.) 


been stored. At this time the tubers are examined in order to de- 
termine their relative freedom from external and internal diseases, 
their conformity to the type of the variety they represent, and their 
general desirability for seed purposes. The average acre yield of the 
crop is also considered. A low yield disqualifies such stock for seed 
purposes. 

Certified seed necessarily commands a considerable premium over 
that which has not been inspected, but the extra cost is slight as 
compared to the increased yields which may be expected from the 
use of good seed and the crop insurance which it affords. 
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SEED DISINFECTION. 


The disinfection of seed prior to planting it should be regarded as 
a necessary part of the operations involved in potato culture, at 
least in regions in which the soil is not generally infested with potato- 
scab and black-scurf (Rhizoctonia) organisms. Aside from the 
labor involved the cost of the treatment is comparatively slight. 
The treatment consists in immersing the uncut seed in a solution of 
formalin or corrosive sublimate from 14 to 2 hours. These solutions 
should be made up according to the following formulas and the 
potatoes treated as suggested: 


Fig, 5.—A good specimen of the Early Ohio potato as grown at Presque Isle, Me. 


Formalin treatment.—Add 1 pint of formalin to 30 gallons of water. Soak the 
potatoes in this solution from 14 to 2 hours. Remove and spread them out to dry 
on a disinfected floor or in disinfected receptacles. 

Corrosive-sublimate treatment..—Dissolve 4 ounces of mercuric chlorid (corrosive 
sublimate) in 30 gallons of water. Soak the potatoes as in the preceding treatment 
and dry in the same manner. 


The corrosive-sublimate treatment is the more troublesome one 
to use and is also the most expensive, but it is the most effective 
against the black scurf; therefore it is recommended for the treat- 
ment of tubers showing such infection. 


1 Mercuric chlorid dissolves very slowly in cold water, but rather quickly in hot water. It is desirable, 
therefore, to dissolve the crystals in a small quantity of hot water and then add sufficient water to make 
the required volume. Only wooden or earthen vessels should be used. The solution is very poisonous 
if taken internally; therefore great care must be taken to keep animals from drinking it. The same solu- 
tion should not be used more than four times, as its strength rapidly decreases. 
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For scab disinfection alone the formalin treatment is to be pre- 
ferred, because formalin is a nonpoisonous substance readily diluted 
with water; it can be used in metal as well as wooden containers 
and it does not lose its strength, thus permitting the treating of 
larger quantities of potatoes in a given volume of solution. 


CUTTING THE SEED. 


For the most part seed potatoes are cut by hand rather than with 
automatic cutters, but the scarcity of labor and the continued im- 


Fig. 6.—A good specimen of the Idaho Rural potato as grown at Jerome, Idaho. 


provement of automatic seed-cutting devices are having a tendency 
to increase their use, even though they are not as satisfactory as 
hand work. Thus far, no automatic seed-potato cutter has been 
devised which is able to distinguish between weak and strong eyes, 
or no eyes at all; hence there is bound to be a relatively large per- 
centage of seed pieces which will not produce plants, or if they do, 
they will be weak. On the other hand, all seed pieces which have 
been carefully cut by hand will contain one or more strong eyes (figs. 
7 to 11). 

The tuber should be cut so as to make blocky rather than wedge- 
shaped seed pieces. The advantage of a blocky seed piece is that 
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it is handled better in the planter and is less likely to dry out or to 
decay in the ground if the weather conditions are unfavorable. 

It is generally advisable to use a liberal-sized seed piece, one 
weighing from 1} to 14 or 2 ounces. As a rule, this will contain 





Fic. 7.—Irish Cobbler seed potatoes weighing 3 ounces each. 


from one to three eyes. A 3 to 4 ounce tuber cut into two pieces 
(or into three pieces in the case of a 4-ounce tuber) has given very 
satisfactory results. 

It is a good practice to sprinkle the freshly cut seed pieces with 
flowers of sulphur, land plaster, or air-slaked line. These materials 
tend to dry the cut surface and lessen the danger from heating if the 
weather is warm and the cut seed is not planted immediately. 


Fic. 8.—The halved pieces of one of the above 3-ounce tubers, giving a 1}-ounce seed piece. 


As a rule, seed potatoes are cut about as required for planting, 
but where large acreages are to be planted and labor is scarce it is 
often found more economical as well as more convenient to cut the 
seed in advance of the planting season. When this practice is fol- 
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lowed care must be taken in handling the freshly cut seed in order 
to avoid injury from overheating until it is thoroughly cured; that 
is, until the cut surfaces become dry. The drying is usually facili- 
tated by dusting the freshly cut seed with one of the absorbents 


Fic. 9.—One of the halved pieces quartered, giving a 3-ounce seed piece. Compare with figure 8. 


previously mentioned and then placing the seed pieces in slatted 
crates or flats or spreading them out in a thin layer on the floor. 
However handled, they should be turned over once or twice during 
the first 24 hours and once during each of the two following days, 


Fig. 10.—First step in cutting a large-sized Green Mountain tuber into seed pieces. 


after which, depending somewhat on the weather, of course, the cut 
surfaces are sufficiently dry for the seed pieces to be stored in sacks, 
barrels, or bins until needed for planting. Some growers prefer to 
handle ther seed in this manner rather than to cut it as needed, 





992 Fariners’ Bulletin 1064. 


claiming that they obtain much better results. But whatever the 
method adopted it is important to remember that if the weather is 
warm freshly cut seed develops heat very rapidly and that, under 
these conditions, its vitality is quickly injured. Many a poor stand 
has been attributed to seed of poor quality when it was the direct 
result of the improper handling of the cut seed. 


RATE OF PLANTING. 


The rate or distance of planting is largely determined by the 
natural fertility of the land, its moisture-holding capacity, the 
supply of available plant food which is to be applied to the crop, and 


Fic. 11.—Second and final steps in cutting large tubers into seed pieces when cutting to single-eye pieces 
or as nearly so as possible. 


the variety grown. In Aroostook County, Me., early varieties, such 


as the Irish Cobbler, Triumph, and Early Rose, are usually planted 
in rows from 32 to 34 inches apart and from 8 to 12 inches apart in 
the row. The Green Mountain, which is the leading late variety 
of that region, is planted in rows from 34 to 36 inches apart and the 
plants in the row 10 to 14 or more inches apart, depending on the 
size of the seed piece used. Table III shows the number of seed 
pieces required for an acre when planted at different distances. A 
study of the data presented in this table shows that the closest 
spacing, 30 by 8 inches, would require 26,136 seed pieces to the acre 
as compared with 14,520 for a spacing of 36 by 12 inches, which is 
the more common planting practice. The wider spacings included 
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in Table III are not infrequently encountered in the dry-farmixg 
sections of the West, where the deficiency in moisture makes it 
impossible to grow potatoes successfully at the distances usual in 
the humid areas of the United States. 

A comparison of the two extremes in spacing shows 26,136 seed 
pieces in one and 3,630 in the other, the ratio between the two be- 
ing 1 to 7.2; in other words, the number of seed pieces required 
to plant an acre 30 by 8 inches apart would plant 7.2 acres 48 by 36 
inches apart. 


TanLe III.—Number of seed pieces required to plant an acre of potatoes at different 
spacings. 





Pieces of potato seed required at stated spacing distances (number). 


Rows apart. pees 

















8 inches. | 10 inches. 12 inches. 14 inches. 16inches. 18 inches. 24 inches. 36 inches. 

30 inches. | . 26,136} 20,909} 17,424] 14,935] 13,068| 11,616 8, 712 5, 808 
32 inches 24, 502 19,602} 16,335} 14,001 | 12,251 10, 890 8, 163 5, 445 
34 inch sot}. 23, 061 | 18,449} 15,374] 13,178] 11,531 10,249 | 7,687 5, 125 
MM inchess i. il... “21, 780 17, 424 14,520} 12,446) 10,890 9, 680 7, 260 | 4, 840 
42inches...2..1.-%.. 18, 669 14, 935 | 12, 446 10, 668 | 9, 334 8, 297 | 6, 223 | 4,149 
3, 630 


48 inches. /.2.2822...; 16, 335 13,068 | 10,890 9, 334 8, 168 7, 260 | 5, 445 





The number of bushels of seed employed in planting an acre of 
potatoes. varies considerably in different parts of the country. 
Roughly stated, the quantity actually used varies from 5 to 18 bush- 
els per acre. There are occasional growers who use as many as 24 
bushels per acre. The average quantity of seed planted per acre in 
the United States was estimated several years ago by the Bureau 
of Crop Estimates at 8.6 bushels. As a rule, the smaller quantities 
are used by the southern truck grower, who is generally obliged to 
pay a high price for seed stock on account of his distance from the 
source of its production and the season of the year at which he has 
to have it delivered. In Aroostook County, Me., the common prac- 
tice is to plant from 5 to 6 barrels of seed per acre, or from 825 to 
990 pounds (13.7 to 16.5 bushels). In order to afford a ready refer- 
ence to the actual quantity of seed required to plant an acre with 
seed pieces of definite weights at a given distance between plants, 
Table IV has been prepared to cover seed pieces ranging from half 
an ounce to 2 ounces in weight. It will be noted that plantings 
made at close intervals with seed pieces ranging from 1} to 2 ounces 
require quantities of seed very greatly in excess of those ordinarily 
used. On land well supplied with organic matter, an abundant 
supply of available plant food, and moisture, the use of large-sized 
pieces or whole tubers from 1} to 2 ounces in weight will usually 
prove a profitable investment. 

A safe general rule to follow in planting potatoes is to increase or 
decrease the distance between the rows, as well as the hills, in accord- 
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ance with the size of the seed piece used, the variety grown, the fer- 
tility of the soil, its moisture-holding capacity, and the average nor- 
mal rainfall that may be expected when the plants are developing 
their tubers. The nearer the soil and weather conditions approach 
the ideal, the larger the seed piece and the closer the planting. Early- 
maturing varieties may be planted more closely than late-maturing 
sorts, because the plants, as a rule, do not grow as large. 


TaBLE I1V.—Number of bushels of potatoes required to plant an acre at different spacings 
with seed pieces of various sizes. 


Seed required, the average weight of seed pieces used being as given 
(bushels). 
Spacing of rows and seed pieces. |_ 


| 
} ounce. | } ounce. | 1 ounce. 1} ounces. 1} ounces. 1} ounces.) 2 ounces. 


Rows 30 inches apart: 
8-inch spacing 
10-inch spacing... 
12-inch spacing... . 
14-inch spacing... 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 

Rows 32 inches apart: 
8-inch spacing 
10-inch spacing. . 
12-inch spacing . . 
14-inch spacing . . 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 

Rows 34 inches apart: 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 

Rows 36 inches apart: 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 

Rows 42 inches apart: 
18-inch spacing 
24-inch spacing. . 
30-inch spacing... - 
36-inch spacing 

Rows 48 inches apart: 
18-inch spacing 
24-inch spacing 
30-inch spacing 
36-inch spacing 
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A study of Table IV discloses the fact that the quantity of seed 
required for planting an acre of potatoes with 2-ounce pieces at a 
spacing of 30 by 8 inches is more than 54 bushels. When the spac- 
ing in the row is doubled, that is, made 30 by 16 inches, only one-half 
this quantity will be required. It is believed that when seed pieces 
averaging 2 ounces in weight are used, a spacing of 12 to 14 inches 
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may be expected to give better results than 10 to 12 inches. In 
other words, the spacing of the plants in the row is to a large extent 
governed by the size of the seed piece used. It should further be 
remembered that in the semiarid regions of the West, where a moisture 
deficiency is almost certain to occur, wider spacings must be prac- 
_ ticed than in the humid sections of the East. 

In northern Maine, where large acreages of potatoes are grown for 
seed, many growers make a practice of planting Irish Cobbler seed 
pieces 32 by 8 or 32 by 10 inches apart. Such spacing, according to 
Table III, will require 24,502 and 19,602 seed pieces, respectively, 
foranacre. By referring to Table IV it is found that with seed pieces 
averaging one-half ounce in weight and spaced 34 by 8 inches, it 
will require 12 bushels and with three-fourths-ounce seed pieces 18 
bushels to plant an acre. When seed pieces of the same size are 
spaced 34 by 10 inches, the quantities required are 9.8 and 14.4 
bushels, respectively. As has been previously stated, the practice 
in northern Maine is to plant from 5 to 6 barrels of seed per acre, 
or 13.75 to 16.5 bushels, respectively, which would indicate that the 
average seed piece used by the Maine potato grower is approximately 
three-fourths ounce in weight. It is believed that better results 
would be secured if larger sized seed pieces were used. 


PLANTERS. 


In most commercial potato-producing regions in the North and 
West, horse-drawn machine planters are extensively used. There are 
some localities, however, where hand planters are still in use. The 
machine planters are of two general types, the picker and the 2-man 
type. The picker type of machine requires but one man to operate 
it. The seed pieces are picked up by forks attached to a revolving 
vertical disk which passes through a compartment containing the cut 
seed. The seed piece thus picked up by each fork is stripped off as it 
passes between two fingerlike attachments and falls into the drop- 
ping tube. Accuracy in planting is largely dependent on the uni- 
formity in size and shape of the seed pieces used. 

In the operation of the 2-man planter the seed pieces are raised 
singly from the hopper by a revolving cogged wheel and deposited in 
the pockets of a revolving horizontal disk, which discharges the seed 
piece from each pocket as it passes over the dropping tube. The 
accuracy of this machine is dependent upon the ability of the second 
man, who sits in the rear, to see that each pocket has a seed piece 
and to remove any extra pieces that may be in others (fig. 12). 
With a good man in the rear, this type of machine will plant 100 per 
cent perfect, whereas with the picker type if a fork fails to get a seed 
piece or another fork spears two or more pieces there is no one to 
correct these mechanical errors. 
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The advantages and disadvantages of the picker and the 2-man 
type of planter are as follows: (1) The picker type requires only one 
man to operate it; (2) the picker type being entirely automatic in its 
operation it is possible to drive somewhat faster, thereby planting 
from 1 to 2 more acres a day than the 2-man type; but (3) the 2-man 
planter insures a somewhat better stand of potatoes than the picker 
type. 

The hand planter has the advantage of being cheap and conse- 
quently within the reach of every grower. On well-prepared sandy 
loam soils an active man can plant an acre or more a day. 

Most areas of 1 acre or less will be planted with a hand planter 
or by merely dropping the seed pieces in an open furrow and cover- 


Fig. 12.—A 2man planter. This particular planter does not have a fertilizer-distributing attachment. 


ing them with the hoe, a cultivator, or plow. For the most part, 
the family supply of potatoes is grown from seed pieces dropped by 
hand rather than with any mechanical device. 


DEPTH OF PLANTING. 


There is no general rule as to the depth to plant the seed pieces or 
sets which will give the best results under all conditions. In other 
words, the character of the soil, the season at which the planting is 
done, the method of culture practiced, and the climatic conditions 
likely to prevail during the growth of the plant are the determining 
factors. For example, on heavy cold soil the depth should not be 
more than 3 or 4 inches if level culture is to be practiced, or 2 to 3 
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inches if the ridge method is followed, whereas on a light sandy loam 
soil, which is likely to be deficient in moisture, a depth of 4 to 6 inches 
will prove more satisfactory for level culture and 3 or 4 inches for 
ridge culture. Each grower must regulate the depth of planting to 
conform to his own peculiar conditions. It must be remembered 
that in very early planting the depth should be less than in late 
planting, because the ground is colder and the crop is less likely to 
suffer from heat or drought. 


LEVEL OR RIDGE CULTURE. 


Broadly speaking, but two systems of culture are practiced in the 
areas producing late potatoes in the United States, viz, the level and 
the ridge. The system followed is determined to a large extent by 
the seasonal conditions which normally prevail in a given part of the 
country during the growing period of the plant and particularly dur- 
ing the latter portion of the season. If the period in which the plants 
are developing tubers is likely to be hot and dry, level culture should 
be practiced, but if the reverse is true ridge culture may give better 
results. Another controlling factor is that of the weather at the 
time of harvesting the crop. Where rainy weather may be expected, 
the ridge system will prove most satisfactory, because the land 
dries out quicker, thereby making harvesting operations possible 
when under level culture the digging of the crop might be seriously 
delayed. 

In general, the ridge system of culture is largely confined to Maine, 
western New York, and those irrigated sections of the West where 
it is necessary to provide furrows in which to run the irrigation 
water. Throughout Michigan, Wisconsin, Iowa, and Minnesota the 
level system of culture is commonly practiced. 


CULTIVATION. 


The main objects of cultivation are to destroy weeds, conserve 
moisture, liberate plant food, aerate the soil, and, in consequence of 
keeping it in a loose, friable condition, to encourage root action. The 
prevention of weed growth may be very greatly facilitated by har- 
rowing with a spike-tooth harrow lengthwise of the rows a week or 10 
days after planting, or if the surface of the soil has not been com- 
pacted a weeder may be used with almost equally good results. 
This operation should be repeated as often as may be necessary to 
subdue weed growth or to maintain an earth mulch until after the 
plants are well above ground. If a harrow is used when the plants 
are coming up, it should be one which is so constructed as to permit 
slanting the teeth backward; otherwise the plants may be injured 
seriously. When the plants are sufficiently developed to define the 
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rows the soil between them should be cultivated as deeply as possible, 
care of course being taken not to cause the plants injury through root 


Fic. 13.—First cultivation and horse hoeing of the potato crop in Aroostook County, Me., June 5, 1918. 


pruning. The next and each subsequent cultivation should be 
shallower than the preceding one and farther and farther away from 
the plants. Whether the implement used be a shovel plow, horse 


Fic, 14.—Ridging the soil over the potato plants with a disk horse hoe in Aroostook County, Me.; 
June 5, 1918. 


hoe, or a 1 or 2 horse cultivator, it should be adjusted so as to throw 
some soil toward the plants, the object being to keep the surface of 
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the soil stirred or covered with loose soil in order to conserve moisture 
and prevent weed growth (figs. 13 and 14). 

With the ridge system cultivation can be continued later than 
where level culture is practiced, because in the former case the roots 
of the potato plants are very largely, if not wholly, confined to the 
ridged earth, and the furrow between may therefore be cultivated 
with more or less impunity and slight quantities of soil ‘‘winged”’ 
toward the plants. On the other hand, in level cultivation the roots 
soon spread out through the soil between the rows, making cultivation 
a rather hazardous practice on account of the almost certain heavy 
root pruning and consequent injury to the crop that inevitably 


Fig. 15.—A field of Irish Cobbler potatoes in full bloom, Caribou, Me., July, 1914. No further cultivation 
should be given. 


results. Careless cultivation or its continuance too late in the season 
has been responsible for many a poor yield. A single cultivation 
when the soil is well filled with roots may, in the absence of a rain 
soon after cultivation, reduce the yield fully one-half. It is impor- 
tant, therefore, that the cultivation of the potato shall be intelligently 
performed, to the end that the crop may receive the maximum benefit 
and minimum amount of injury from it. The aim should be to give 
as thorough tillage as possible in the early development of the crop, 
so as to afford the most favorable conditions for the completion of the 
growth of plants and tubers. As a rule, cultivation should cease 
soon after the tubers have set (fig. 15). 
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SPRAYING. 


The object of spraying the potato plant is to protect its foliage from 
injury resulting from attacks of fungous diseases and insect enemies, 

The principal fungous diseases of the foliage which can be controlled 
by spraying with a fungicide are the early and late blights. The 
former is generally more prevalent and causes greater injury to the 
potato crop of the Middle West than in the East. Technically 
speaking, early-blight injury is strictly confined to the foliage, but as 
a result of such injury its attack is indirectly expressed in a more or 
less material reduction in the yield of tubers. The late-blight fungus 
is capable of attacking the foliage, stem, and tuber of the plant, but 
under certain conditions it may not actually infect the tuber, though 
causing a decided reduction in yield whenever any considerable 
portion of the foliage is affected. 

The early blight is not as easily or as completely controlled by 
applications of fungicides as the late blight. Thus far, Bordeaux 
mixture is the most efficient agency for the control of these two 
diseases. 

The time and frequency of applying Bordeaux mixture are largely 
determined by the character of the season and the section of country 
in which the crop is being grown. Late blight, for example, seldom 
causes injury to the potato crop of the Middle West except in the 
northern portions of the States east of the Mississippi River, and as 
a rule these States do not suffer from this fungous disease until 
rather late in the growing season. In a measure, the same statement 
is true of the early blight, especially with reference to the time of its 
development, but it does not apply as regards the infrequency of its 
attack, because it is usually prevalent, to some extent at least, prac- 
tically every season. Owing to the above conditions and to a later 
date of planting in many of these areas, it is not necessary to begin 
spraying for fungous diseases as early in the season as is done in some 
portions of the East where both the early and late blights may appear 
much earlier. This is particularly true with respect to the early blight, 
which on varieties planted for early marketing may attack the 
foliage the latter part of June or early in July. Generally speaking, 
few, if any, commercial growers spray their potato plants primarily 
for the purpose of controlling the early blight. Spraying is only gen- 
eral in localities in which the late blight occurs with more or less 
regularity. It should begin in the northern New England States 
early in July. In other sections, where the crop is planted later, it 
may be deferred somewhat. 

The chief insect pests of the potato which prey upon the foliage are 
the Colorado potato beetle, the potato flea beetle, and certain plant 
lice belonging to the Aphide group of insects. The first two are 
leaf-eating and the last ones are sucking insects. 
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The Colorado potato beetle is readily controlled by spraying the 
foliage with some form of arsenical poison, such as lead arsenate, 
zinc arsenite, or Paris green. 

The flea beetle is a much more difficult insect to handle, because it 
consumes less foliage and is not as easily poisoned as the Colorado 
beetle. It is most effectively held in check by keeping the foliage 
well covered with Bordeaux mixture. Plant lice, owing to the 
manner in which they take their food from the plant—that is, by 
sucking its juices—must be dealt with by applying what is known as 
a contact insecticide, such as kerosene emulsion, tobacco extract, or 
whale-oil soap. A proprietary compound sold under a trade name, 
which is in reality a strong decoction of nicotine sulphate, is generally 
considered the most satisfactory, as it is the most easily prepared and 
applied. 

As a rule, in the late-blight sections the potato grower makes a 
practice of combining with Bordeaux mixture the arsenical poison 
used in destroying the Colorado beetle, thereby providing a more 
efficient protection against the flea beetle, because the leaves when 
covered with Bordeaux mixture are far less appetizing to the latter 
pest, and in addition to this the plants are protected against the early 
and late blights. 

The following formula and brief directions are offered for the 
preparation and application of Bordeaux mixture: 

5 pounds of copper sulphate (blue vitriol). 
5 pounds of quicklime or dehydrated lime. 
50 gallons of water. 

Prepare the mixture in the following manner: Dissolve the copper 
sulphate and slake the quicklime in separate wooden or earthen 
vessels in 4 or 5 gallons of water. Dilute each lot to 25 gallons and 
then simultaneously pour them together into a third vessel, stirring 
the mixture vigorously as poured. Strain the mixture carefully 
before it goes into the spray tank, and apply it to the foliage of the 
plants with a spray pump capable of developing a strong pressure, 
using a nozzle so constructed as to make a very fine and even distri- 
bution of the spray material. A spray-mixing platform with an 
elevated tank greatly lessens the labor involved in preparing 
Bordeaux mixture and in filling the spray tank (fig. 16). 

The object of spraying is to cover the foliage with the fungicide or 
insecticide so thoroughly as to preclude the possibility of fungous or 
insect pests causing any material injury to the plants. In addition 
to this, usually an indirect advantage is derived from spraying which 
is very often lost sight of. This is that well-sprayed plants seem, to 
suffer very much less foliage injury from tipburn than unsprayed 
plants. It is claimed by some that the copper contained in the 
Bordeaux mixture serves as a stimulant to the plant, but however 
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that may be, it has been many times demonstrated that in seasons 
in which a long period of drought or heat has occurred the foliage of 
the sprayed plants suffers much less than the unsprayed ones and the 
resultant yields are sufficiently greater, as a rule, to more than repay 
the grower for the cost of spraying.' 

Wherever possible the foregoing suggestions on spraying to protect 
the plants from, insects and diseases should be carried out, but lack 
of facilities for spraying should not deter one from, planting potatoes 
for family use. While the loss of the home patch from diseases 
may occur, the chances are that if the plants are protected from 
the ravages of the potato beetle by sprinkling the vines with Paris 


Fig. 16.—Spray-mixing outfit used by the United States Department of Agriculture on Aroostook Farm, 
Presque Isle, Me. The pump is operated by a gasoline engine. 


green or some other arsenical poison a supply of potatoes will be had 
even though other spraying is not done. The commercial grower 
can not, however, afford to take such risks in regions subject to 
either early blight or late blight. 


HARVESTING THE CROP. 


The harvesting season for the late crop of potatoes begins in Sep- 
tember in the New England States and ends in November in the 
Middle West. 

Except where a relatively small acreage is grown, the crop is 
harvested with an elevator type of digger. Where smaller areas are 


1 For further informaticn on the control of fungous diseases and insect pests of the potato, see Farmers’ 
Bulletins 544 and 8°8, 
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devoted to potato culture a simple plowlike digger may serve to 
harvest the crop. When this type of digger is provided with a device 
for rocking or agitating the fingerlike attachment in the rear, which 
is designed to separate the tubers from, the soil, fairly good work is 
done and the machine proves to be a very satisfactory substitute for 
the more expensive elevator digger. 

Small areas are often harvested by the use of the ordinary 
turning plow for lifting the tubers out of the ground or by using a 
spading fork; in fact, the fork is exclusively used when selecting hills 
from which to start the seed patch. 

The potato digger usually is operated with two horses in the New 
England regions, whereas in the West three or four horses are required 


Fig. 17.—The elevator type of digger, which in the New England States is usually operated with a pair 
of horses. 


to haul the machine when actually engaged in digging. These differ- 
ences in horsepower requirements are largely due to the character 
of the soil on which the crop is grown and the system of culture 
practiced. Within the past year elevator diggers have been placed 
on the market the machinery of which is driven by a small gasoline 
engine mounted on the digger, which simply operates the carrier 
and the vine-clearing device, the machine itself being hauled by two 
horses. This necessarily lightens the draft of the machine materially 
and makes it possible to dig a larger acreage. On the other hand, 
it adds very greatly to the first cost of the machine, and its use is 
not likely to become very general except with the larger growers in 
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those regions in which the digger is operated with two horses (figs. 
17 and 18). 

In Maine the tubers are gathered in wooden splint baskets, from 
which they are dumped into barrels and hauled to the storage house 
or shipping point. The empty barrels in either case are returned 
to the field. In western New York and in Michigan and Wisconsin 
it is quite generally the custom to gather the tubers in slatted crates, 
in which they are hauled direct to the shipping point or to the storage 
house. This method is considered much more satisfactory than 
that practiced in Maine, because it reduces the chance of rough 
handling, especially when the picker empties the first basket which 


Fia. 18.—In the Central West and West three or four horses are generally used to haul the potato digger. 


goes into the barrel. The usual custom is to dump the potatoes into 
the barrel without making any pretense of tipping it in order to break 
the force of the fall. The injurious effect of such rough handling, 
especially if the tubers are somewhat immature, can be readily 
appreciated. Much of this injury could be avoided if a little care 
was taken in emptying the first two or three baskets by tipping the 
barrel or lowering the basket into the barrel before emptying it. In 
western Minnesota and points west of that territory the tubers are 
gathered in wire baskets, from which they are either thrown on the 
grader, screened, and put in 2-bushel sacks or from two to three 
baskets are emptied into each sack, which is then hauled to the 
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storage house without tying (figs. 19 and 20), the grading in the latter 
case being done in the storage house as the crop is marketed. 

In the East little grading is done in the field other than leaving 
the very small, scabby, diseased, sunburned, or badly cut tubers 





Fic. 19.—Hauling potatoes from the field in untied sacks from which they are emptied directly into the 
storage house. Greeley, Colo. 


on the ground, to be gathered up later for starch making or for 
stock feed. Little, if any, greater care is exercised in this respect 
when the crop is sold directly from the field. 


Fic. 20.—Hauling potatoes from the field to the storage house in untied sacks. Sabin, Minn. 


FIELD SIZING. 


In the West, where field sizing is most commonly practiced, it is 
the rule to have the potato sizer mounted on metal or wooden run- 
ners to which one or two horses are attached. The grader follows 
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the pickers as they move back and forth across the field (fig. 21). 
Usually one operator can size and sack the potatoes gathered by 
three pickers. Where the crop is handled in this manner all the 
sound tubers are picked up at one operation. This device screens 
and separates the crop into two sizes, and the operator who manipu- 
lates it is supposed to remove all of the sunburned, diseased, and 
badly cut or bruised tubers as they pass over the screen, such tubers 
going into the culls. For a more detailed account of the grading 
and marketing of potatoes, see Farmers’ Bulletin 753.' 


Fic. 21.—Grading or sizing potatoes in the field, Jerome, Idaho. 


STORAGE. 


In all regions where late potatoes are produced on a commercial 
scale the problem of storage is an important one, as it is physically 
impossible as well as economically undesirable to attempt to market 
the entire crop in the autumn. The only way in which the potatoes 
can be handled successfully so as to insure a uniform supply through- 
out the winter is to provide sufficient storage on the farm or at the 
shipping station for 65 to 75 per cent of the total crop. Every 
commercial grower should make such provisions as may be necessary 
to care for at least 75 per cent of his crop, and he would often find 
it convenient to be able to store all of his crop. Various types of 
storage places may be employed, such as pits in cheaply or substan- 
tially constructed dugouts, cellar pits where the houses have straw 
and earth-covered roofs such as may be found in the arid or semi- 

1 More, C. T., and Dorland, C. R. Commercial handling, grading, and marketing of potatoes. U.S. 
Dept. of Agr., Farmers’ Bul. 753, 43 p. 1916. 
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arid regions of the West, or a similar type with water-tight roof 
which is in common use in the Middle West and some portions of the 
East, or the more expensive type of house such as one finds in Maine. 
Each grower must determine for himself which of these types of 
storage house is within his means and best meets his requirements. 
For further information as to details of construction and other 
matters pertaining to storage houses, see Farmers’ Bulletin 847.! 

The requirements for the successful storage of potatoes may be 
stated as follows: 

(1) The tubers must be protected from extremes of cold and heat. A temperature 
ranging from 35° to 40° F. is considered satisfactory. 

(2) Sufficient ventilation must be provided to remove foul air and excess moisture. 

(3) ‘The storage house must be so constructed as to make it possible to exclude the 
light, as the table quality of potatoes quickly deteriorates in the light. 

(4) The tubers should be dry and reasonably free from dirt when put into storage. 
An excess of moisture or of soil increases the amount of heat generated in a newly 
stored pile of potatoes. The soil tends to close up the spaces between the tubers, 
thus cutting off air circulation and helping to retain heat that would otherwise escape. 

(5) All diseased, badly cut, or bruised tubers should be removed from the crop 
before putting it into storage. 

(6) It is not advisable to store potatoes at a greater depth than 5 or 6 feet, and the 
floor dimensions of the bin should not be greater than 12 by 12 feet unless provided 
with a series of ventilating shafts for the escape of moisture and heat. Ventilated 
division walls and floors are also desirable.' 


It is a common practice for commercial growers and shippers to 
store potatoes in bins to a depth of 10 to 15 feet. This is almost 
certain to entail a much heavier shrinkage loss than when stored at 
a depth of not more than 6 feet. The heavier shrinkage is the result 
of the greater amount of heat generated by a large pile of potatoes, 
which results in a higher moisture loss as well as a heavier loss from 
decay, as it is well known that heat and moisture are both conducive 
to the development of organisms causing tuber rots. Frequently 
the losses sustained when potatoes are stored under the conditions 
just mentioned may reach 25 per cent, and where care has not been 
exercised in rigidly removing all diseased tubers before storing the 
crop the loss may exceed that figure. 

Potatoes stored throughout the winter season under conditions 
meeting the requirements suggested above should not sustain an 
actual loss in storage of more than 5 per cent, and under exceptionally 
good conditions it may be as low as 3 or 4 per cent. Assuming that 
5 per cent represents the average loss under good storage conditions 
and that 20 per cent would be a fair average allowance under poor 
conditions, the actual monetary loss sustained by the grower or 
dealer on 300,000 pounds of potatoes would in the one case be 
15,000 pounds and in the other 60,000 pounds, or expressed in dollars 
on a basis of $1 per hundredweight a loss of $150 under good and of 





1 Stuart, William, Potatostorageand storage houses. U.S. Dept. of Agr., Farmers’ Bul. 847, 27 p. 1917. 
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$600 under poor storage conditions. Besides this, there is an adii- 
tional loss in storing potatoes to a depth of 10 to 15 feet which is not 
usually taken into consideration, and that is the mechanical injury 
through the cracking and bruising of the tubers at the bottom of the 
pile due to the great weight of the potatoes on top. 


SUMMARY. 


(1) About 85 per cent of the potatoes of the United States ere 
grown as a late or main crop. 

(2) The potato is essentially a cool-loving plant; hence its pro- 
duction is confined very largely to the cooler portions of the world. 

(3) While the potato thrives best on sandy, gravelly, or clayey 
loam soils, it is probably as cosmopolitan in its soil requirements as 
any other agricultural plant. 

(4) Potatoes are most successfully and economically produced on 
land on which a definite crop rotation is practiced. Leguminous 
crops, such as clover or alfalfa, are the best preparatory crops. 

(5) Thorough preparation of the land is essential if a heavy crop 
is to be secured. 

(6) The potato must have an abundant supply of available plant 
food in order to produce a maximum crop. Farm manures are 
valuable but are not well balanced; they give the best results when 
supplemented by an application of commercial fertilizer containing 
a relatively low percentage of nitrogen and potash and a high per- 
centage of phosphorus. 

(7) The Green Mountain and Rural varieties are the leading late or 
main-crop potatoes in the northeastern United States, and the Rural 
and Burbank varieties in the West. 

(8) The date of planting should be governed by the character of 
the growing season. In northern regions where that season is short 
there is little, if any, choice left to the grower other than to plant as 
soon as it is considered safe from late spring frosts. Where the 
growing season is longer than is required for the complete maturity 
of the potato, planting should be delayed if by so doing the period of 
tuber formation can be deferred until after the passage of a hot, dry 
period. 

(9) The use of good seed is necessary if large yields are to be secured. 

(10) A liberal use of seed is advisable. Seed pieces weighing 1} to 
14 or 2 ounces are preferable to smaller ones. 

(11) Maximum yields can not be secured if the rows are spaced too 
far apart or the distance between the plants in the row is too great. 

(12) The 2-man type of planter when properly operated insures a 
better stand than the picker type, but is somewhat more costly to 
operate. 
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(13) Whether the level or ridge system of culture is preferable is 
determined largely by climatic conditions. In irrigated regions 
ridging is necessary to the proper distribution of the ‘water. 

(14) Thorough cultivation of the potato crop is essential to a 
profitable yield. 

(15) Spraying the growing plants is necessary for their proper pro- 
tection from insect pests and fungous diseases. 

(16) In the strictly potato-producing regions of the United States 
the crop is harvested with the elevator type of digger. 

(17) There is considerable lack of uniformity in the areas of the 
United States producing late potatoes with respect to the packages 
or containers used in handling the crop. 

(18) A good potato storage house is almost a necessity if maximum 
returns from the crop are to be secured. 


WASHINGTON : GOVERNMENT PRINTING OFFICE: 1919 
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HE IMPORTANCE of the potato for table use is 
not generally realized by the consumer. The 
potato stands second only to wheat as a human food. 


The potato industry resolves itself into the produc- 
tion of an early or truck crop and a late or main crop. 
The early crop goes into immediate consumption as 
soon as harvested, while normally only about one- 
third of the late or main crop is moved to the con- 
suming centers when harvested, the remainder being 
stored as a reserve supply for winter and spring use. 


The early or truck crop is grown in the South, 
and the late or main crop is produced almost ex- 
clusively in the North and constitutes about 85 per 
cent of the total potato crop of the country. 


The essentials for the production of a maximum 
crop of potatoes are good soil properly prepared, an 
ample supply of available plant food, high-grade 


seed of a suitable variety used liberally, careful till- 
age, and thorough spraying to protect the foliage 
from insect and fungous enemies. 


A maximum return from the crop after its pro- 
duction is dependent upon the care with which the 
potatoes are harvested, stored, graded, and sacked, 
and the ability of the grower to sell at the most 
advantageous time and in the best markets. 


The information contained in this bulletin is 
primarily intended for the potato growers of the 
northeastern United States. Information relative to 
potato growing in the far western States is contained 
in Farmers’ Bulletin 953, entitled “Potato Culture 
under Irrigation.” 


Contribution from the Bureau of Plant Industry 
WM. A. TAYLOR, Chief 


Issued September, 1919 
Revised April, 1920 
Washington, D. C Reprint, May, 1922 
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IMPORTANCE OF THE CROP. 


HE potato industry resolves itself into the production of an early 

or truck crop and a late or main crop. The first is confined to 

the South and the latter very largely to the North. The production 

of late or main-crop potatoes in the United States is of vastly greater 

importance than that of the early crop. Roughly speaking, the 

early crop is about 15 per cent and the late crop 85 per cent of the 

total potato crop of the country; or, stated in bushels, about 85 

bushels of the late crop are produced for each 15 bushels of early 
potatoes. 

THE POTATO A NORTHERN CROP. 


Though the production of late-crop potatoes is not wholly confined 
to the North, it is in reality very largely restricted to the northern 
tier of States. This is by no means an accidental circumstance, as it 
isa well-recognized fact that the potato does best in regions where the 
summer temperatures are relatively low and where irrigation water 
is available or the annual rainfall is ample and reasonably well 
distributed throughout the growing period. Such climatic conditions 


prevail to a large extent in the northeastern portion of the United 
3 











4 Farmers’ Bulletin 1064. 


States and in some of the more elevated portions of the West. Lati- 
tude and altitude, to a considerable degree, govern potato growing in 
the North and West. Location coupled with suitable climatic condi- 
tions determines the extent of the crop in any given State. Thus, the 
principal potato-producing States are New York, Minnesota, Wis- 
consin, Michigan, Maine, and Pennsylvania. These six States during 
the years 1910 to 1914, inclusive, produced an average of 185,504,200 
bushels out of an average production for the entire United States 
of both early and late crops of 360,772,400 bushels, or more thai 
51.4 per cent of the total crop and 56.9 per cent of the late crop. The 
same States during the years 1915 to 1919 produced 159,404,800 
bushels out of an average production for the entire country of 
371,708,600 bushels, or nearly 42.9 per cent of the total crop. The 
relative production of these six States is graphically represented in 
figure 1, in which the two 5-year periods are compared. 
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tato production than Colorado, Idaho, or any of the other far-west- 
ern States. The real reason is that they are better favored with re- 
spect to the large consuming centers of the United States. This 
statement is amply substantiated when the average acre yields of the 
21 northern and the 11 far-western States are compared. These data 
as presented in Table I show that Maine comes first, with an average 
acre production for the years 1915 to 1919 of 187.1 bushels; Minne- 
sota ranks sixteenth, with a production of 94.4 bushels; Wisconsin, 
nineteenth, with 90.8 bushels; New York, twentieth, with 87.1 bushels; 
Pennsylvania, twenty-first, with 82.8 bushels; and Michigan, twenty- 
eighth, with 75.3 bushels. Of the far-western States Nevada ranks 
second, with 183.1 bushels; Utah, third, with 164.4 bushels; Idaho, 
fourth, with 154.1 bushels; Colorado, fifth, with 138 bushels; Cali- 
fornia, sixth, with 136.2 bushels; and Washington, seventh, with 135.7 
bushels. Nine of the eleven far-western States are found within the 
first 12 States in the list. 
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It should be said, however, in explanation of the seemingly poor 
showing made by the Northern States that irrigation water plays an 
important réle in potato production in the far-western States. Water 
is one of the limiting factors in the northern group of States. 


TABLE I.—Comparison of the average acre production of potatoes in the North- 
ern and the far-western States, 1915 to 1919. 


Bushels|| | Bushels | 
Rank. State. per Rank. State. 


| 
| 


; South Dakota. .. 
New Jersey é Nebraska 
Rhode Island.... 3. § North Dakota. .. 
Massachusetts. . . . ; Missouri......... 
-| 138. Minnesota. 
California - . -| 136. Connecticut 
Washington 35. New Mexico...... 
Wyoming 
New Hampshire . , 
Oregon 115.7 || Pennsylvania.... 
Vermont 4. $ Arizona 
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LATE-POTATO PRODUCTION CENTERS. 


Although the production of late potatoes is largely centered in the 
six States previously mentioned, it is by no means confined to them; 
in fact, if one were asked to name the distinctively potato-producing 


centers in these States, he would have some difficulty in doing so. 
The only well-recognized sections at the present time are Aroostook 
County, Maine; western New York; and the Red River valley in 
Minnesota. Pennsylvania has no distinctively commercial center ; 
neither has Michigan nor Wisconsin. A few years ago it might have 
been said of Wisconsin that the central portion of the State, com- 
prising Portage, Waupaca, and Waushara Counties, was the strictly 
commercial section, but within the last few years the center of 
production has been moving northward, until at the present time 
there does not appear to be any outstanding potato-producing dis- 
trict. Outside of these six States the following potato-growing dis- 
tricts are generally recognized: The Louisville district in Kentucky ; 
the Great American Bottoms, in the vicinity of St. Louis; the Kansas 
(Kaw) River valley in Kansas; the Greeley, San Luis Valley, Car- 
bondale, and Montrose districts in Colorado; the Idaho Falls and 
Caldwell districts in Idaho; the Yakima Valley in Washington; and 
the delta sections of the San Joaquin and Sacramento Rivers near 
Stockton, Calif. In mentioning the above districts it is realized that 
there are many other localities which are of equal or greater im- 
portance than those specified, but no distinctive name has been given 
to them. 
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SOIL REQUIREMENTS. 


The potato is probably as cosmopolitan in its soil requirements as 
any of our crops and is widely grown throughout the United States; 
nevertheless it succeeds much better on certain soils than on others. 
This is well shown by the behavior of potatoes on the Caribou loam 
soil in Aroostook County, Me., as compared with the Washburn loam 
soil of the same district. 

The Caribou loam soil is described by the Bureau of Soils as a 
hazel-brown silty loam with a plenteous admixture of small frag- 
ments of decomposing rocks which have been disintegrated by the 
flow of water or by the action of frost from the calcareous shale rock 
beneath. It was originally covered with hardwood timber, such as 
maple, oak, and beech. 

Typical Washburn loam soil is black in color and generally occurs 
in the lower portions or depressions in the field. This type of soil 
was originally covered with soft woods, such as cedar, pine, and 
spruce. It is deficient in potash and seems to be very generally in- 
fested with the organisms of common scab. Where of equal fer- 
tility, larger and better crops of potatoes are always obtained from 
the Caribou loam type of soil; in fact, if the Washburn loam soil was 
segregated instead of being interspersed with the Caribou loam it is 
doubtful whether any grower would attempt to produce potatoes 
on it. 

Many similar comparisons might be made between other types of 
soil occurring in the potato-producing areas of the North and West. 
Certain types of soil are preeminently suited to the production of 
potatoes provided the necessary fertility is maintained. Generally 
speaking, potatoes succeed best. on a gravelly or sandy loam soil 
which is naturally well supplied with moisture. Loose shifting sand 
and heavy clay loam or gumbo soils are unsuited to the crop, as are 
also thin soils underlain with a cold impervious subsoil. 


CROP ROTATION. 


The crops which may be grown in rotation with potatoes in the 
region under discussion afford considerable latitude in the establish- 
ment of a definite rotation. In the strictly northern areas, as, for 
example, the New England States and the northern portions of New 
York, Michigan, Wisconsin, Iowa, and Minnesota, a 3 to 5 year 
rotation is generally practiced, in which the clovers play an import- 
ant role. In a 3-year rotation a grain crop follows the potato crop, 
clover and grass seed being sown with the grain. The next year the 
first cutting of clover is made into hay, while the second growth is 
turned under in the late summer or early autumn in order to insure 
the decomposition of the sod and to expose the upturned soil to the 
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action of the elements during the winter. When a longer rotation is 
practiced, it usually involves the retention of the land for hay pro- 
duction for one or two years, or the land may be pastured for a 
year or two. Occasionally a grower is found who prefers to follow 
the grass crop with corn and the next year with potatoes. 

Where alfalfa is grown, it is desirable to practice a longer rotation, 
as it takes two years to get an alfalfa crop well established. Where 
sufficient land is available it is customary to keep it in alfalfa from 
three to five years. In one instance a very successful potato grower 
sows a mixture of clover and alfalfa seed in a 3-year rotation of 
potatoes, wheat, and clover, and alfalfa for hay. 

Every potato grower should study carefully the best crop rotation 
for his own particular conditions, and having determined what crops 
best meet his requirements should rigidly adhere to them. Success 
in the conduct of any business is largely dependent on adherence to 
well thought out and executed plans which experience has shown to 
give the most satisfactory results. 


PREPARATION OF THE LAND. 


Where the land is not subject to washing during the winter, it is 
usually preferable to plow a clover or alfalfa sod in late summer or 
early autumn. A few successful potato growers prefer to plow their 
clover or alfalfa sod in the late spring, claiming that the new growth 
thus secured when turned under deeply soon decays and becomes 
available to the growing plants. However this may be, it is believed 
that fall plowing is generally the more desirable practice, because it 
insures a more complete decay of the sod and in addition exposes the 
upturned soil to the sweetening and disintegrating influences of sun 
and wind, freezing and thawing, and rain and snow during the 
winter months. 

In handling an alfalfa sod it is customary to crown the land in 
early autumn. Crowning consists in plowing the land 3 or 4 inches 
deep, using a broad and sharp-edged point in order to cut off the 
alfalfa crowns below the surface of the ground. An occasional disk- 
ing or harrowing of the newly crowned land in the autumn greatly 
facilitates the drying out of the alfalfa crowns and their consequent 
destruction, thereby materially lessening the cultural care of the 
potato crop during the ensuing season, at least in so far as it per- 
tains to the eradication of the old alfalfa plants. 


DEPTH TO PLOW. 


In some respects the question of depth to plow is a difticult one to 
answer because the depth of the surface soil and the character of the 
subsoil are in a large measure the determining factors, If the sur- 
face soil is deep and fertile it may be plowed to a depth of 10 inches 
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or more (fig. 2), but if shallow it is not advisable to plow more than 
half an inch or an inch deeper than the surface soil. For example, if 
the surface soil is but 6 inches deep, it is best to plow to a depth of 
63 or 7 inches. 

FITTING THE LAND. 

When the land is plowed in the autumn, it should be left as plowed, 
but as soon as it is dry enough to work in the spring it should be gone 
over with a disk or spring-tooth harrow in order to conserve as much 
as possible of the winter’s supply of moisture for the potato crop 
which is to follow. 

When the land is plowed in the spring it is very desirable to disk 
or harrow it as soon as plowed, in order to prevent the loss of moisture 





Fic, 2.—Plowing with a caterpillar tractor a clover sod for the next year’s potato crop. 
Presque Isle, Me., August, 1918. 


as well as the baking of the newly turned soil and the consequent 
difficulty involved in putting it into condition at planting time. 

A good general rule to follow in fitting land for potatoes is to lose 
no opportunity in the spring to keep the surface soil broken up so as 
to prevent baking and the loss of moisture, which later on may be 
badly needed by the plants. When giving it the final preparation 
before planting the crop, no reasonable effort should be spared to 
put the soil in the very best mechanical condition possible. To 
accomplish this may require the use of a cutaway or disk harrow; 
also a spring-tooth and a smoothing harrow. The character of the 
soil determines to a large extent the amount of horse or tractor labor 
necessary to put it in an ideal condition for planting. For example, 
a gravelly or sandy loam soil can be fitted with much less effort than 
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a clayey loam soil, which has a strong tendency to run together 
after heavy rains and then to bake as it dries out. 

Well-prepared land is claimed by some growers to constitute 50 
per cent of the problem of producing a large yield of potatoes. This 
is probably an overestimate of its value, but it must be evident that 
it is a great asset in the production of a profitable crop. 


APPLICATION OF PLANT FOODS. 


The question of a proper supply of plant food in the soil to insure 
a satisfactory yield of potatoes is one which must always receive 
the most careful attention of the grower if maximum yields are to be 
secured. The kind and the quantity of plant food that should be 
applied to the potato crop are in a certain measure determined by 
the previous treatment of the land on which the crop is to be grown 
and the fertilizing materials available for use by the grower. If a 
proper system of crop rotation has been followed and a clover or 
alfalfa sod has been turned under, that in itself is a guarantee of a 
fairly good supply of nitrogen, phosphorus, and potash, the three 
chemical elements the lack of which is most likely to limit the plant 
growth, and it will go far toward reducing the quantity of plant 
food necessary to apply in order to produce a maximum crop of 
potatoes. 

Van Slyke states’ that the tops and roots of red clover often con- 
tain 100 pounds each of nitrogen and potash and 50 pounds of 
phosphoric acid per acre. He further states (op. cit., p. 556) that a 
crop of alfalfa contains 120 pounds of nitrogen, 100 pounds of potash, 
and 30 pounds of phosphoric acid per acre. 

Various estimates have been given as to the actual quantities of 
these three elements that are removed by a crop of potatoes. For 
purposes of comparison, three of these estimates are presented in 
Table II. The first two sets of figures are based on a crop of 150 
bushels per acre and the last on a maximum crop, for which Girard 
fails to give figures. 


TABLE II.—Amount of nitrogen, phosphoric acid, and potash removed from the 
soil by a crop of 150 bushels of potatoes. 


Soil elements removed (pounds). 


Source of estimate. 


Van Slyke ! (p. 613) 
aes s and Bartlett 2 


1 Van ve L. L._ Fertilizers and crops, 734 p., illus. 1917. 
2 Woods, 


D., and Bartlett, J. M. Experiments with potatoes. Maine Agr. Exp. Sta. Bul. 57, p. 154- 


» 155. 1899, 


3 Girard, Aimé. Recherches sur i quantités de matiéres fertilisantes nécessaires & la culture intensive 
dela pomme de terre. Ann. Sci. Agron. s. 2, année 3, t. 2, fase. 2, p. 261-280. 1897. 
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If we compare these data with those representing the chemica 
constituents in a crop of clover or alfalfa, it becomes evident at once 
that either of these leguminous crops returns a larger amount of 
nitrogen, phosphoric acid, and potash to the soil when plowed under 
than the potato crop removes. Such being the case, the question at 
once arises as to the necessity for any addition of plant food to the 
crop. The answer is that a relatively small part of these chemical 
elements contained in the clover or alfalfa is immediately available 
to the plant; hence the necessity of applying a certain quantity of 
plant food that is immediately available. 


KINDS OF PLANT FOODS. 


Generally speaking, fertilizers may be divided into two well-defined 
groups, viz, organic fertilizers, such as farm manures, dried blood, 
raw ground bone meal, and tankage, and the strictly inorganic 
fertilizers, such as nitrate of soda, sulphate of ammonia, acid phos- 
phate, and the muriate and sulphate of potash. Where farm manures 
are available they may be used at the rate of 10 to 15 tons per acre. 
Practices differ as to time of applying the manure to the potato 
crop. On soils that do not leach badly during the winter, it is well to 
apply the manure to the land before fall plowing. The same practice 
should be followed on spring-plowed land; that is, the manure should 
be applied before plowing. The next best practice is to apply it to 
both fall and spring plowed land prior to fitting it for the crop. 

Complete reliance should not be placed on farm manures in the 
fertilization of land for potatoes, as they are not well-balanced 
fertilizers. Well-preserved barnyard manure should contain ap- 
proximately 10 pounds each of nitrogen and potash and 5 pounds of 
phosphoric acid per ton. The application, therefore, of 10 tons per 
acre would be equal to 100 pounds each of nitrogen and potash and 50 
pounds of phosphoric acid, an amount considerably in excess of the 
need of a normal crop, but not that of a maximum one. It must be 
remembered that a considerable part of the plant food contained 
in farm manures is not available the first season. It is therefore 
desirable on soils known to be deficient in phosphorus to reenforce the 
manure by applying from 400 to 600 pounds of commercial fertilizer 
analyzing approximately 2 per cent of nitrogen, 12 per cent of phos- 
phoric acid, and 2 per cent of potash. This insures an immediately 
available supply of the three elements most commonly lacking in the 
soil and necessary for satisfactory plant growth. On soils known 
to be infested with potato-scab organisms it is generally not advis- 
able to use farm manures, as it is almost certain to increase the 
- percentage of scab-infected tubers. 

On soils deficient in organic matter the application of farm ma- 
nures is, for several reasons, especially beneficial to the crops which 
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are grown upon them. This is particularly true in respect to the 
potato crop. The principal benefits accruing from the use of farm 
manures are (1) the addition to the soil of a considerable quantity 
of plant food, (2) an improvement of its physical properties, (3) its 
increased moisture-holding capacity, and (4) the increased bacterial 
action of the soil flora, particularly of the nitrifying organisms. 

Where farm manures are not available, or where, if obtainable, 
the price is prohibitive, commercial fertilizers are found to be a 
fairly satisfactory substitute on lands well supplied with organic 
matter. In some localities commercial fertilizers are used with such 
prodigality (2,000 to 2,500 pounds of a high-grade fertilizer per 
acre) that the question may well be raised whether such use is 
profitable. Prior to 1915 many potato growers in Aroostook 
County, Me., were in the habit of using a fertilizer analyzing 4 to 5 
per cent of ammonia (3.3 to 4.1 per cent of nitrogen), 7 to 8 per 
cent of phosphoric acid, and 8 to 10 per cent of potash. Since the 
‘former source of supply of potash has been cut off, experience has 
shown that unnecessarily large quantities of potash were formerly 
used ;in fact, it is now questionable whether any appreciable benefit 
is gained by the use of a fertilizer containing more than 6 per cent 
of potash, especially when used at the rate of a ton per acre. 

It is well to remember that maximum results from heavy applica- 
tions of commercial fertilizers can be secured only when used on 
land well supplied with organic matter. The reason for this is that 
soils deficient in organic matter are not retentive of moisture and 
hence do not furnish the amount necessary to dissolve the plant 
food constituents of the fertilizer; therefore the root hairs of the 
plant are not able to make use of it All plant food in the soil must 
go into solution before it becomes available to the plants. 

The present high cost of potash, due to its scarcity, renders its use 
inadvisable except on soils known to be deficient in that element. 
Such soils are found in most of the potato-growing areas of the 
Atlantic Coast States. In these sections where possible a fertilizer 
containing 4 per cent each of ammonia and potash and 8 per cent of 
phosphoric acid should be purchased. It has been found that better 
results are secured from a fertilizer in which half of its ammonia 
content is derived from nitrate of soda or sulphate of ammonia or, 
better still, from both and the remainder from an organic source, 
such as dried blood or tankage, than from one in which the ammonia 
is all derived from nitrate of soda or sulphate of ammonia. The 
reason for this is that the ammonia content of both the nitrate of 
soda and the sulphate of ammonia is immediately available, and 
owing to the ease with which ammonia is leached out of the soil or 
escapes as a gas the plants are not provided with a constant supply 
of this element throughout the growing season. The ammonia con- 
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tent in dried blood or tankage is slowly available to the plant, and 
thus serves as a source of food supply when the other is exhausted, 

Where a proper system of crop rotation is followed, an application 
of 1,000 to 1,800 pounds of a 4-8-4 fertilizer’ should supply suf. 
ficient plant food to produce a maximum crop of potatoes. 

The present discussion of the use of commercial fertilizers is 
intended to apply to the New England States, New Jersey, Dela- 
ware, Pennsylvania, Ohio, West Virginia, and certain portions of 
New York. The use of commercial fertilizers in western New York 
is by no means common, but it is on the increase. The same is true 
of some parts of Pennsylvania, Ohio, and West Virginia. Growers 
in Michigan, Wisconsin, and the States farther west are as yet but 
small users of these fertilizers, although there is little question that 
their judicious use would increase the yield in most cases. 


METHODS OF APPLYING COMMERCIAL FERTILIZERS. 


Where commercial fertilizers are largely relied upon in the pro- 
duction of potatoes in the North, the potato planters used in putting 
in the crop are provided with a fertilizer-distributing attachment 
which opens a furrow, drops the fertilizer, and mixes it with the soil. 
This attachment is placed in front of the plow which opens the 
furrow for the reception of the seed pieces. As a rule, the whole 
quantity is applied at once, but there are a few growers who practice 
applying a part of the fertilizer when the crop is planted and the 
remainder just before the plants appear above ground. The usual 
method of making the second application is to distribute it on top 
of the row (fig. 3) and then mold the soil over it or else lightly culti- 
vate it into the soil. Occasionally a grower is found who prefers to 
broadcast it over the field prior to plowing it, or a portion is broad- 
casted before fitting the land and the remainder is applied in the 
drill at the time of planting. 

Whatever the way of applying the fertilizer, the grower should be 
careful to have it thoroughly mixed with the soil, in order to preclude 
any possibility of the seed pieces coming in direct contact.with it. 

A good rule to follow in the use of commercial fertilizers is to 
apply a reasonable excess above the actual requirements of a maxi- 
mum crop. No one commercial fertilizer will meet the needs of all 
soils, and it is therefore necessary for each grower to study his own 
soil requirements. To apply a large quantity of nitrogen in an 
immediately available form is wasteful. 


VARIETIES TO GROW. 


In deciding upon the variety to grow, it is necessary to consider 
the purpose for which the potatoes are to be produced; that is, 
whether for home or market purposes or for early or late consump- 





1A fertilizer containing 4 per cent of ammonia, 8 per cent of phosphorus, and 4 per 
cent of potash. 
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tion. The tendency of the grower of to-day is to plant fewer and 
fewer varieties for commercial purposes. Considerably more atten- 
tion is now being given to the natural adaptation of varieties to cer- 
tain regional and soil conditions. For example, on Long Island it 
has been found that varieties of the Rural group of potatoes do not 
succeed as well as those of the Green Mountain group;* hence varie- 
ties of the latter group are grown almost exclusively as a late crop. 
On the other hand, in western New York, particularly in Monroe, 
Livingston, Ontario, and Steuben Counties, varieties of the Rural 
group are practically 
the only late pota- 
toes grown commer- 
cially. These two 
main groups or types 
of late potatoes are 
deserving of further 
mention, as they rep- 
resent the leading 
late commercial va- 
rieties east of the 
Dakotas. The rea- 
son why the Green 
Mountain group suc- 
ceeds best on Long 
Island and the Rural 
group. in western 
New York, as inter- 
preted by the writer, 
is as follows: The 
Green Mountain rep- 
resentatives are es- 


pecially adapted to a 
cool and reasonably Fic, 3.—Applying the second installment of commercial fer- 
3 5 Y tilizer just before the plants appear above ground. By 
moist climate. The removing the plows and covering disks from the potato 
summer heat on Long planter the fertilizer can be evenly distributed along the 
top of the ridge. Presque Isle, Me., June 5, 1918. 





Island is usually 
tempered by sea breezes, while the humidity of the atmosphere, owing 
to heavy fogs and dews as a result of proximity to water, provides 
conditions that are especially favorable to potatoes of this class. 
The Rural group does not thrive as well under these conditions, and 
as these potatoes are somewhat later in maturing and do not as a 
rule yield as heavy a crop, they are not looked upon with as much 
favor as those of the Green Mountain group. Another factor in 


+See Stuart, William. Group classification and varietal descriptions of some American 
potatoes. U.S. Dept. of Agr. Bul. 176, reissue, 59 p. 19 pl. 1918. 
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favor of Green Mountain potatoes is that they are somewhat su- 
perior to those of the Rural group in table qualities. 

The particular qualities which make the Rural group superior to 
the Green Mountain in western New York are as follows: A more 
Vigorous constitution accompanied by a decidedly greater ability 
to withstand prolonged periods of heat and drought, which in that 
section are liable to occur during the latter part of July and to ex- 
tend through a considerable part of August. Under such conditions 
varieties of the Green Mountain group, partly on account of their 
earlier habit of forming tubers and their greater expanse of foliage. 
have their vitality so seriously impaired that when more favorable 
growing conditions occur later they are unable to take advantage of 
them. On the other hand, varieties of the Rural group, having 
made a somewhat slower development and having smaller and 
thicker leaves, do not as a rule suffer sufficient injury to prevent 
their further development when the proper growing conditions once 
more prevail. Therefore, for the reasons which have been stated, 
the leading late potatoes in New England, northern New York, Long 
Island, and New Jersey, belong to the Green Mountain group, while 
in western New York and southern Michigan, Wisconsin, most of 
Iowa, and portions of Minnesota the Rural is the leading group. In 
other sections of Michigan, Wisconsin, and Minnesota either group 
or varieties can be grown successfully. In our judgment varieties 
belonging to the Green Mountain group of potatoes, because of their 
superior table qualities and heavier yield, should be grown wherever 
they do equally well or better than those of the Rural group. 

In the case of early varieties the Irish Cobbler easily leads in the 
northestern portion of the United States. This variety is to a large 
extent very similar in its requirements to the Green Mountain group. 
In certain portions of New York State it does not succeed as well as 
varieties of the Early Rose group, while in central and southern 
Michigan and Wisconsin varieties of the Early Ohio and Michigan 
groups seem to be preferred. In Ohio, the Kansas River valley in 
Kansas, the Great American Bottoms near St. Louis, the Red River 
valley in Minnesota and North Dakota, South Dakota, and Nebraska 
the Early Ohio is the favorite early variety. 

The question of varieties is important and should be considered 
‘arefully when deciding upon which one should be grown in order 
to get the best results. The desirability of confining one’s efforts to a 
single variety, or at most to two varieties, one early and the other 
late, can not be overemphasized. The necessity of community action 
in this matter is extremely important, as it is much easier to attract 
buyers to a locality if carload lots of a single variety can be pur- 
chased than if each individual grower is producing a different sort. 
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There is another decided advantage in confining one’s efforts to a 
single variety or at most to two varieties, viz, that of becoming 
thoroughly familiar with the variety which is grown. It is much 
easier to keep it free from varietal mixtures, and there is greater 
likelihood that individual hill selection work will be carried on. 


TIME OF PLANTING. 


The time of planting is governed by a number of factors, chief 
among which may be mentioned that of the climatic conditions pre- 
vailing in a region during the planting season. As the chief object 
of this bulletin is to convey information to the grower on the produc- 
tion of late-crop potatoes, little attention is given to the early crop 
except to say that the seed should be planted as early as the danger 
from late spring frosts will permit. In the case of the late crop, how- 
ever, an entirely different set of conditions obtains. In the extreme 
northern portion-of some of the States concerned or at high altitudes 
where the entire growing season is required to produce a crop, plant- 
ing must be done as early as the land can be prepared. On the other 
hand, in regions where the growing season is longer than that re- 
quired to mature the crop, the time of planting should be determined 
by the character of the season which normally can be expected at any 
given time during the growing period of the plants. Careful investi- 
gations of the climatic requirements of the potato have shown con- 
clusively that the critical period in the life of the plant occurs when 
it is developing its tubers. The drain upon the vital energies of 
the plants during this period is greater than at any other time, and 
it is very essential that the climatic conditions should be as favorable 
as possible when they reach this period in their development. In- 
vestigation has shown that if a protracted spell of heat and drought 
occurs during the period when the plant is developing its tubers, the 
yield is very materially lessened. On the other hand, if the weather 
is cool and there is a sufficient supply of moisture in the soil a good 
yield is practically assured, provided the plants have been given 
proper cultural attention. The problem, then, is to select a planting 
date which is most likely to subject the plants during their period 
of tuber development to the most favorable climatic conditions. Ex- 
perience has demonstrated to the growers of western New York that, 
taking one year with another, they are able to secure better results 
from planting their crop from June 1 to 20 than from May 1 to 20. 
The reason for this is that throughout that region usually a period 
of four to six weeks of heat and drought occurs during the latter 
part of July and the early portion of August. If late potatoes were 


1See Stuart, William. Good seed potatoes and how to produce them. U. 8S. Dept. of 
Agr., Farmers’ Bul. 533, 16 p. 1913. 
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planted early in May they would be forming their tubers during this n 
period. By delaying the planting until June the plants will not have C 
reached the tuber-development stage, or if they have they will not be s 
advanced sufficiently to sustain serious injury from any usual amount t! 
of heat and drought. si 

Conditions similar to those in western New York prevail in cer- r 
tain portions of Ohio, Michigan, Wisconsin, and other Middle West- g 


ern States. The time of planting is therefore of considerable impor- 
tance and should be given very careful attention by the grower if 
maximum results are to be secured. 





Fic. 4.—A good specimen of Green Mountain tuber. 


IMPORTANCE OF GOOD SEED. 


The importance of planting good seed potatoes can hardly be 
overemphasized. The customary practice of using what is left from 
the previous season’s crop, after having marketed or consumed the 
best, must be discontinued if the present quality and yield of the 
potato are to be materially improved. The grower can not expect 
to get maximum yields from inferior seed stock any more than the 
dairyman can expect to get maximum milk yields from scrub cows. 

Good seed may be described as that which is pure with respect to 
the variety; is produced by healthy, vigorous, heavy-yielding plants 
grown under favorable climatic conditions; and is somewhat imma- 
ture, reasonably uniform in size and shape (figs. 4 to 7), and firm and 
sound, with the first sprouts beginning to develop at planting time. 
Seed of this character is now procurable in somewhat limited quan- 
tities from growers who specialize in seed production in Maine Ver- 
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mont, New York, Maryland, West Virginia, Wisconsin, Minnesota, 
Colorado, Idaho, Oregon, Washington, and California. In some 
States such seed is designated as “certified seed,” which implies 
that the crop has been inspected once or twice during the growing 
season and has been found to be free from varietal mixtures and 
relatively so from diseases which are communicable to the crop 
grown from it. A final inspection of such seed is made either at 





Fig. 5.—A good specimen of Rural New Yorker No. 2. (Natural size.) 


the time of harvesting the crop or after it has been stored. At this 
time the tubers are examined in order to determine their relative 
freedom from external and internal diseases, their conformity to the 
type of the variety they represent, and their general desirability for 
seed purposes. The average acre yield of the crop is also considered. 
A low yield disqualifies such stock for seed purposes. 

Certified seed necessarily commands a considerable premium over 
that which has not been inspected, but the extra cost is slight as 
compared to the increased yields which may be expected from the 
use of good seed and the crop insurance which it affords, 
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SEED DISINFECTION. 


The disinfection of seed prior to planting it should be regarded as 

a necessary part of the operations involved in potato culture, at : 

least in regions in which the soil is not generally infested with potato- : 

scab and black-scurf (Rhizoctonia) organisms. Aside from the 
labor involved the cost of the treatment is comparatively slight. 
The treatment consists in immersing the uncut seed in a solution of 
formalin or corrosive sublimate from 1} to 2 hours. These solutions 

9 





Fic. 6.—A good specimen of the Early Ohio potato as grown at Presque Isle, Me, 


should be made up according to the following formulas and the 
potatoes treated as suggested: 


Formalin treaitment.—Add 1 pint of formalin to 30 gallons of water. Soak the 
potatoes in this solution from 14 to 2 hours. Remove and spread them out to 
dry on a disinfected floor or in disinfected receptacles, 

Corrosive-sublimate treatment.’—Dissolve 4 ounces of mercuric chlorid (cor- 
rosive sublimate) in 30 gallons of water. Soak the potatoes as in the preceding 
treatment and dry in the same manner. 


The corrosive-sublimate treatment is the more troublesome one 
to use and is also the more expensive, but it is the more effective 
against the black scurf; therefore it is recommended for the treat- 
ment of tubers showing such infection. 


1 Mercuric chlorid dissolves very slowly in cold water, but rather quickly in hot water. 
It is desirable, therefore, to dissolve the crystals in a small quantity of hot water and 
then add sufficient water to make the required volume. Only wooden or earthen vessels 
should be used. The solution is very poisonous if taken internally ; therefore great care 
must be taken to keep animals from drinking it. The same solution should not be used 
more than four times, as its strength rapidly decreases, 
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For scab disinfection alone the formalin treatment is to be pre- 
ferred, because formalin is a nonpoisonous substance readily diluted 
with water; it can be used in metal as well as wooden containers 
and it does not lose its strength, thus permitting the treating of 
larger quantities of potatoes in a given volume of solution. 


CUTTING THE SEED. 


For the most part seed potatoes are cut by hand rather than with 
automatic cutters, but the scarcity of labor and the continued im- 


Fic. 7.—A good specimen of the Idaho Rural potato as grown at Jerome, Idaho, 


provement of automatic seed-cutting devices are having a tendency 
to increase their use, even though they are not as satisfactory as 
hand work. Thus far, no automatic seed-potato cutter has been 
devised which is able to distinguish between weak and strong eyes, 
or no eyes at all; hence there is bound to be a relatively large per- 
centage of seed pieces which will not produce plants, or, if they do, 
the plants will be weak. On the other hand, all seed pieces which 
have been carefully cut by hand will contain one or more strong 
eyes (figs, 8 to 12). 

The tuber should be cut so as to make blocky rather than wedge- 
shaped seed pieces. The advantage of a blocky seed piece is that 
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it is handled better in the planter and is less likely to dry out or to 
decay in the ground if the weather conditions are unfavorable. 

It is generally advisable to use a liberal-sized seed piece, one 
weighing from 1} to 14 or 2 ounces. As a rule, this will contain 


Fie. 8.—Irish Cobbler seed potatoes weighing 3 ounces each. 


from one to three eyes. A 3 to 4 ounce tuber cut into two pieces 
(or into three pieces in the case of a 4-ounce tuber) has given very 
satisfactory results. 

It is a good practice to sprinkle the freshly cut seed pieces with 
flowers of sulphur, land plaster, or air-slaked lime. These materials 
tend to dry the cut surface and lessen the danger from heating if the 
weather is warm and the cut seed is not planted immediately. 


Fig. 9.—The halved pieces of one of the above 3-ounce tubers, giving a 14-ounce seed piece. 


As a rule, seed potatoes are cut about as required for planting, 
but where large acreages are to be planted and labor is scarce it is 
often found more economical as well as more convenient to cut the 
seed in advance of the planting season. When this practice is fol- 
lowed care must be taken in handling the freshly cut seed in order 
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to avoid injury from overheating until it is thoroughly cured; that 
is, until the cut surfaces become dry. The drying is usually facili- 
tated by dusting the freshly cut seed with one of the absorbents 
previously mentioned and then placing the seed pieces in slatted 


Fig. 10.—One of the halved pieces quartered, giving a 3-ounce seed piece, Compare with 
figure 9. 

crates or flats or spreading them out in a thin layer on the floor. 

However handled, they should be turned over once or twice during 

the first 24 hours and once during each of the two following days, 

after which, depending somewhat on the weather, of course, the cut 


Fic. 11.—First step in cutting a large-sized Green Mountain tuber into seed pieces. 


surfaces are sufficiently dry for the seed pieces to be stored in sacks, 
barrels, or bins until needed for planting. Some growers prefer to 
handle their seed in this manner rather than to cut it as needed, 
claiming that they obtain much better results. But whatever the 
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method adopted it is important to remember that if the weather is 
warm freshly cut seed develops heat very rapidly and that, under 
these conditions, its vitality is quickly injured. Many a poor stand 
has been attributed to seed of poor quality when it was the direct 
result of the improper handling of the cut seed. 


RATE OF PLANTING. 


The rate or distance of planting is largely determined by the 
natural fertility of the land, its moisture-holding capacity, the 
supply of available plant food which is to be applied to the crop, and 
the variety grown. In Aroostook County, Me., early varieties, such 


Fig. 12.—Second and final steps in cutting large tubers into seed pieces when cutting to 
single-eye pieces or as nearly so as possible. 


as the Irish Cobbler, Triumph, and Early Rose, are usually planted 
in rows from 32 to 34 inches apart and from 8 to 12 inches apart in 
the row. The Green Mountain, which is the leading late variety 
of that region, is planted in rows from 34 to 36 inches apart and the 
plants in the row 10 to 14 or more inches apart, depending on the 
size of the seed piece used. Table III shows the number of seed 
pieces required for an acre when planted at different distances. A 
study of the data presented in this table shows that the closest 
spacing, 30 by 8 inches, would require 26,136 seed pieces to the acre 
as compared with 14,520 for a spacing of 36 by 12 inches, which is 
the more common planting practice. The wider spacings included 
in Table III are not infrequently encountered in the dry-farming 
sections of the West, where the deficiency in moisture makes it 
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impossible to grow potatoes successfully at the distances usual in 
the humid areas of the United States. 

A comparison of the two extremes in spacing shows 26,136 seed 
pieces in one and 3,630 in the other, the ratio between the two be- 
ing 1 to 7.2; in other words, the number of seed pieces required to 
plant an acre 30 by 8 inches apart would plant 7.2 acres 48 by 36 
inches apart. 








TaBLeE III.—Number of seed pieces required to plant an acre of potatoes at 
different spacings. 














Pieces of potato seed required at stated spacing distances (number). 


















Rows apart. nate Sabena eras : a area meena 

8 inches. |10 inches. | 12 inches. 11inches.| 16 inches,} 18 inches.| 24 inches.| 36 inches. 

M0 indlied..2 322-250: 26,136] 20,909] 17,424] 14,935] 13,068] 11,616 8,712 5, 808 

ROMAN 62 5522255: 24,502] 19,602] 16,335] 14,001] 12,251] 10,890 8,168 5,445 

SAMMI sos kc. 5. 23,061] 18,449] 15,374] 13,178| 11,531] 10,249 7,687 5, 125 
36 inches............. 21,780} 17,424] 14,520] 12,446] 10,890 9,680 7,260 8 

SRI. cs osc eens. 18,669 | 14,935] 12,446] 10,668 9,334 8, 297 6, 223 4,149 

48 inches............. 16,335 | 13,068} 10,890 9,334 8,168 7, 260 5,445 3,630 

| | } 








The number of bushels of seed employed in planting an acre of 
potatoes varies considerably in different parts of the country. 
Roughly stated, the quantity actually used varies from 5 to 18 bushels 
per acre. There are occasional growers who use as many as 24 
bushels per acre. The average quantity of seed planted per acre in 
the United States was estimated several years ago by the Bureau 
of Crop Estimates at 8.6 bushels. As a rule, the smaller quantities 
are used by the southern truck grower, who is generally obliged to 
pay a high price for seed stock on account of his distance from the 
source of its production and the season of the year at which he has 
to have it delivered. In Aroostook County, Me., the common prac- 
tice is to plant from 5 to 6 barrels of seed per acre, or from 825 to 
990 pounds (13.7 to 16.5 bushels). In order to afford a ready refer- 
ence to the actual quantity of seed required to plant an acre with 
seed pieces of definite weights at a given distance between plants, 
Table IV has been prepared to cover seed pieces ranging from half 
an ounce to 2 ounces in weight. It will be noted that plantings 
made at close intervals with seed pieces ranging from 1} to 2 ounces 
require quantities of seed very greatly in excess of those ordinarily 
used. On land well supplied with organic matter, an abundant 
supply of available plant food, and moisture, the use of large-sized 
pieces or whole tubers from 1} to 2 ounces in weight will usually 
prove a profitable investment. 

A safe general rule to follow in planting potatoes is to increase or 
decrease the distance between the rows, as well as the hills, in accord- 
ance with the size of the seed piece used, the variety grown, the fer- 
tility of the soil, its moisture-holding capacity, and the average nor- 


























94 Farmers’ Bulletin 1064. 


mal rainfall that may be expected when the plants are developing 
their tubers. The nearer the soil and weather conditions approach 
the ideal, the larger the seed piece and the closer the planting. 
Early-maturing varieties may be planted more closely than late- 
maturing sorts, because the plants, as a rule, do not grow as large. 





Number of bushels of potatoes required to plant an acre at different 
spacings with seed pieces of various sizes, 


TABLE IV. 


Seed required, the average weight of seed pieces used being as given 
(bushels). 


Spacing of rows and seed pieces. 































4 ounce, | ? ounce. | 1 ounce, {1} ounces.|14 ounces.|13 ounces.| 2 ounces. 
| | 
Rows 30 inches apart: 
8inch spacing. ............. 13.6 20.4 27.2 34.0 40.8 47.6 54.4 
10-inch spacing. ..........-.. 10.9 16.3 21.8 27.3 32.6 38.1 43.6 
12-inch spacing. ............ 9.1 13.6 18.2 22.7 27.2 31.8 36.3 
14-inch spacing. ............ 7.8 11.7 15.6 19.4 23.3 27.2 31.1 
16-inch spacing. ............ 6.8 10.2 13.6 17.0 20.4 23.8 27.2 
18-inch spacing. ............ 6.0 9.1 12.1 15.1 18.2 21.2 24.2 
24-inch spacing. ............ 4.5 | 6.8 9.1 11.3 13.6 15.9 18.2 
36-inch spacing............. 3.0 | 4.5 6.0 7.5 9.1 19.6 12.1 
Rows 32 inches apart: | 
S-inch spacing. ............. 12.8 | 19.1 25.5 31.9 38.3 44.7 51.1 
10-inch spacing. ............ 10.2 15.3 20.4 25.5 30.6 35.7 40.8 
12-inch spacing............. 8.5 | 12.8 17.0 21.3 25.6 29.8 34.0 
14-inch spacing. ............ 7.3 10.9 14.6 18.2 21.9 25.5 29.2 
16-inch spacing. ............| 6.4 | 9.6 12.8 | 16.0 19.2 22.4 25.6 
18-inch spacing............. | 5.7 | 8.5 11.3 | 14.2 17.0 19.8 2.7 
24-inch spacing............. | 4.3 6.4 8.5 | 10.6 12.7 14.9 17.0 
36-inch spacing. ............ 2.8 4.2 | 5.7 7.2 8.5 9.9 | 11.3 
Rows 34 inches apart: : 
8-inch spacing. ............. 12.0 18.0 | 24.0 30.0 36.0 42.0 48.0 
10-inch spacing. ............ 9.6 14.4 | 19.2 24.0 28.8 33.6 28.4 
12-inch spacing. ............ 8.0 12.0 16.0 20.0 24.0 28.0 | 32.0 
14-inch spacing. ............ 6.9 10.3 | 13.7 17.1 20.6 24.0 | 27.4 
16-inch spacing. ............ 6.0 9.0 12.0 15.0 18.0 21.0 24.0 
18-inch spacing. ..... et | 5.3 8.0 | 10.7 13.3 16.0 18.7 21.4 
24-inch spacing............. 4.0 6.0! 8.0 10.0 12.0 14.0 16.0 
36-inch spacing. ............ 2.5 3.8 5.0 6.3 7.6 | 8.8 10.1 
Rows 36 inches apart: | | 
8-inch spacing. ............. 11.3 17.0 22.7 28.4 | 34.0 39.7 45.4 
10-inch spacing. ............ | 9.1 13.6 18.1 22.7 27.2 31.7 36.3 
12-inch spacing. ............ | 7.6 11.3 15.1 18.9 22.7 26.5 30.2 
14-inch spacing. ............ 6.5 9.7 | 13.0 16.2 19.4 22.7 25.9 
16-inch spacing. ............ 5.7 8.5 11.3 14.2 17.0 19.8 22.7 
18-inch spacing. ............ 5.0 | 7.6 | 10.1 12.6 15.1 17.6 20.2 
24-inch spacing............. 3.8 5.7 | 7.6 9.5 11.3 13.2 15.1 
36-inch spacing. ............ 2.5 3.8 | 5.0 6.3 7.6 8.8 10.1 
Rows 42 inches apart: | 
18-inch spacing. ............ 4.3 | 6.5 8.6 10.8 13.0 15.1 17.3 
24-inch spacing. ............ 3.2 4.9 6.5 8.1 9.7 11.3 13.0 
30-inch spacing. ............ 2.6 3.9 5.2 6.5 7.8 9.1 10.4 
36-inch spacing. ............ 2.2 | 3.2 4.3 5.4 6.5 7.6 8.6 
Rows 48 inches apart | 
18-inch spacing. - 3.8 5.7 7.6 9.5 11.3 13.2 15.1 
24-inch spacing 2.8 4.2 5.7 7.1 8.5 9.9 11.3 
30-inch spacing... ... 2.3 | 3.4 4.5 5.7 6.8 7o 9.1 
36-inch spacing. . .... 1.9 | 2.8 3.8 4.7 5.7 6.6 7.6 





A study of Table IV discloses the fact that the quantity of seed 
required for planting an acre of potatoes with 2-ounce pieces at a 
spacing of 30 by 8 inches is more than 54 bushels. When the spac- 
ing in the row is doubled, that is, made 30 by 16 inches, only one-half 
this quantity will be required. It is believed that when seed pieces 
averaging 2 ounces in weight are used, a spacing of 12 to 14 inches 
may be expected to give better results than 10 to 12 inches. In 
other words, the spacing of the plants in the row is to a large extent 
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governed by the size of the seed piece used. It should further be 
remembered that in the semiarid regions of the West, where a mois- 
ture deficiency is almost certain to occur, wider spacings must be prac- 
ticed than in the humid sections of the East. 

In northern Maine, where large acreages of potatoes are grown for 
seed, many growers make a practice of planting Irish Cobbler seed 
pieces 32 by 8 or 32 by 10 inches apart. Such spacing, according to 
Table III, will require 24,502 and 19,602 seed pieces, respectively, 
for an acre. By referring to Table IV it is found that with seed 
pieces averaging one-half ounce in weight and spaced 34 by 8 inches, 
it will require 12 bushels and with three-fourths-ounce seed pieces 18 
bushels to plant an acre. When seed pieces of the same size are 
spaced 34 by 10 inches, the quantities required are 9.6 and 14.4 
bushels, respectively. As has been previously stated, the practice 
in northern Maine is to plant from 5 to 6 barrels of seed per acre, 
or 13.75 to 16.5 bushels, respectively, which would indicate that the 
average seed piece used by the Maine potato grower is approximately 
three-fourths ounce in weight. It is believed that better results 
would be secured if larger-sized seed pieces were used. 


PLANTERS. 


In most commercial potato-producing regions in the North and 
West, horse-drawn machine planters are extensively used. There are 
some localities, however, where hand planters are still in use. The 
machine planters are of two general types, the picker and the 2-man 
type. The picker type of machine requires but one man to operate 
it. The seed pieces are picked up by forks attached to a revolving 
vertical disk which passes through a compartment containing the cut 
seed. The seed piece thus picked up by each fork is stripped off as it 
passes between two fingerlike attachments and falls into the drop- 
ping tube. Accuracy in planting is largely dependent on the uni- 
formity in size and shape of the seed pieces used. 

In the operation of the 2-man planter the seed pieces are raised 
singly from the hopper by a revolving cogged wheel and deposited in 
the pockets of a revolving horizontal disk, which discharges the seed 
piece from each pocket as it passes over the dropping tube. The 
accuracy of this machine is dependent upon the ability of the second 
man, who sits in the rear, to see that each pocket has a seed piece 
and to remove any extra pieces that may be in others (fig. 13). 
With a good man in the rear, this type of machine will plant 100 per 
cent perfect, whereas with the picker type if a fork fails to get a seed 
piece or another fork spears two or more pieces there is no one to 
correct these mechanical errors. 
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The advantages and disadvantages of the picker and the 2-man 
type of planter are as follows: (1) The picker type requires only one 
man to operate it; (2) the picker type being entirely automatic in its 
operation it is possible to drive somewhat faster, thereby planting 
from 1 to 2 more acres a day than the 2-man type; but (3) the 2-man 
planter insures a somewhat better stand of potatoes than the picker 


type. 

The hand planter has the advantage of being cheap and conse- 
quently within the reach of every grower. On well-prepared sandy 
loam soils an active man can plant an acre or more a day. 


Fic. 18.—A 2-man planter. This particular planter does not have a fertilizer-distributing 
attachment. 


Most areas of 1 acre or less will be planted with a hand planter 
or by merely dropping the seed pieces in an open furrow and cover- 
ing them with the hoe, a cultivator, or plow. For the most part, 
the family supply of potatoes is grown from seed pieces dropped by 
hand rather than with any mechanical device. 


DEPTH OF PLANTING. 


There is no general rule as to the depth to plant the seed pieces or 
sets which will give the best results under all conditions. In other 
words, the character of the soil, the season at which the planting is 
done, the method of culture practiced, and the climatic conditions 
likely to prevail during the growth of the plant are the determining 
factors. For example, on heavy cold soil the depth should not be 
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more than 3 or 4 inches if level culture is to be practiced, or 2 to 3 
inches if the ridge method is followed, whereas on a light sandy loam 
soil, which is likely to be deficient in moisture, a depth of 4 to 6 inches 
will prove more satisfactory for level culture and 3 or 4 inches for 
ridge culture. Each grower must regulate the depth of planting to 
conform to his own peculiar conditions. It must be remembered 
that in very early planting the depth should be less than in late 
planting, because the ground is colder and the crop is less likely to 
suffer from heat or drought. 


LEVEL OR RIDGE CULTURE. 


Broadly speaking, but two systems of culture are practiced in the 
areas producing late potatoes in the United States, viz, the level and 
the ridge. The system followed is determined to a large extent by 
the seasonal conditions which normally prevail in a given part of the 
country during the growing period of the plant and particularly dur- 
ing the latter portion of the season. If the period in which the 
plants are developing tubers is likely to be hot and dry, level culture 
should be practiced, but if the reverse is true ridge culture may give 
better results. Another controlling factor is that of the weather at 
the time of harvesting the crop. Where rainy weather may be ex- 
pected, the ridge system will prove most satisfactory, because the 
land dries out quicker, thereby making harvesting operations possible 
when under level culture the digging of the crop might be seriously 
delayed. 

In general, the ridge system of culture is largely confined to Maine, 
western New York, and those irrigated sections of the West where 
it is necessary to provide furrows in which to run the irrigation 
water. Throughout Michigan, Wisconsin, Iowa, and Minnesota the 
level system of culture is commonly practiced. 


CULTIVATION. 


The main objects of cultivation are to destroy weeds, conserve 
moisture, liberate plant food, aerate the soil, and, in consequence of 
keeping it in a loose, friable condition, to encourage root action. The 
prevention of weed growth may be very greatly facilitated by har- 
rowing with a spike-tooth harrow lengthwise of the rows a week or 10 
days after planting, or if the surface of the soil has not been com- 
pacted a weeder may be used with almost equally good results. 
This operation should be repeated as often as may be necessary to 
subdue weed growth or to maintain an earth mulch until after the 
plants are well above ground. If a harrow is used when the plants 
are coming up, it should be one which is so constructed as to permit 
slanting the teeth backward; otherwise the plants may be injured 
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seriously. When the plants are sufficiently developed to define the 
rows the soil between them should be cultivated as deeply as possible, 
care of course being taken not to cause the plants injury through root 
pruning. The next and each subsequent cultivation should be 
shallower than the preceding one and farther and farther away from 
the plants. Whether the implement used be a shovel plow, horse 
hoe, or a 1 or 2 horse cultivator, it should be adjusted so as to throw 
some soil toward the plants, the object being to keep the surface of 
the soil stirred or covered with loose soil in order to conserve moisture 
and prevent weed growth (figs. 14 and 15). 

With the ridge system cultivation can be continued later than 
where level culture is practiced, because in the former case the roots 





Fie, 14.—First cultivation and horse hoeing of the potato crop in Aroostook County, Me., 
June 5, 1918. 


of the potato plants are very largely, if not wholly, confined to the 
ridged earth, and the furrow between may therefore be cultivated 
with more or less impunity and slight quantities of soil “ winged” 
toward the plants. On the other hand, in level cultivation the roots 
soon spread out through the soil between the rows, making cultivation 
a rather hazardous practice on account of the almost certain heavy 
root pruning and consequent injury to the crop that inevitably 
results. Careless cultivation or its continuance too late in the season 
has been responsible for many a poor yield. A single cultivation 
when the soil is well filled with roots may, in the absence of a rain 
soon after cultivation, reduce the yield fully one-half. It is impor- 
tant, therefore, that the cultivation of the potato shall be intelligently 
performed to the end that the crop may receive the maximum benefit 
and minimum amount of injury from it. The aim should be to give 
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as thorough tillage as possible in the early development of the crop, 
so as to afford the most favorable conditions for the completion of the 
growth of plants and tubers. As a rule, cultivation should cease 
soon after the tubers have set (fig. 16). 


SPRAYING. 


The object of spraying the potato plant is to protect its foliage 
from injury resulting from attacks of fungous diseases and insect 
enemies. 

The principal fungous diseases of the foliage which can be con- 
trolled by spraying with a fungicide are the early and late blights. 





Fig. 15.—Ridging the soil over the potato plants with a disk horse hoe in Aroostook 
County, Me., June 5, 1918. 


The former is generally more puevalent and causes greater injury 
to the potato crop of the Middle West than in the East. Technically 
speaking, early-blight injury is strictly confined to the foliage, but 
as a result of such injury its attack is indirectly expressed in a more 
or less material reduction in the yield of tubers. The late-blight 
fungus is capable of attacking the foliage, stem, and tuber of the 
plant, but under certain conditions it may not actually infect the 
tuber, though causing a decided reduction in yield whenever any 
considerable portion of the foliage is affected. 

The early blight is not as easily or as completely controlled by 
applications of fungicides as the late blight. Thus far, Bordeaux 
mixture is the most efficient agency for the control of these two 
diseases. 
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The time and frequency of applying Bordeaux mixture are largely 
determined by the character of the season and the section of country 
in which the crop is being grown. Late blight, for example, seldom 
causes injury to the potato crop of the Middle West except in the 
northern portions of the States east of the Mississippi River, and as 
a rule these States do not suffer from this fungous disease until 
rather late in the growing season. In a measure, the same statement 
is true of the early blight, especially with reference to the time of 
its development, but it does not apply as regards the infrequency of 
its attack, because it is usually prevalent, to some extent at least, 





Fic. 16.—A field of Irish Cobbler potatoes in full bloom, Caribou, Me., July, 1914. No 
further cultivation should be given. 


practically every season. Owing to the above conditions and to a 
later date of planting in many of these areas, it is not necessary to 
begin spraying for fungous diseases as early in the season as is done 
in some portions of the East where both the early and late blights 
may appear much earlier. This is particularly true with respect to 
the early blight, which on varieties planted for early marketing may 
attack the foliage the latter part of June or early in July. Gener- 
ally speaking, few, if any, commercial growers spray their potato 
plants primarily for the purpose of controlling the early blight. 
Spraying is only general in localities in which the late blight occurs 
with more or less regularity. It should begin in the northern New 
England States early in July.. In other sections, where the crop is 
planted later, it may be deferred somewhat. 


XUM 














Late or Main-Crop Potatoes. 31 


The chief insect pests of the potato which prey upon the foliage 
are the Colorado potato beetle, the potato flea beetle, and certain 
plant lice. The first two are leaf-eating and the last ones are sucking 
insects. 

The Colorado: potato beetle is readily controlled by spraying the 
foliage with some form of arsenical poison, such as lead arsenate, 
zinc arsenite, or Paris green. 

The flea beetle is a much more difficult insect to handle, because it 
consumes less foliage and is not as easily poisoned as the Colorado 
beetle. It is most effectively held in check by keeping the foliage 
well covered with Bordeaux mixture. Plant lice, owing to the 
manner in which they take their food from the plant—that is, by 
sucking its juices—must be dealt with by applying what is known as 
a contact insecticide, such as kerosene emulsion, tobacco extract, or 
whale-oil soap. A proprietary compound sold under a trade name, 
which is in reality a strong decoction of nicotine sulphate, is gen- 
erally considered the most satisfactory, as it is the most easily pre- 
pared and applied. 

As a rule, in the late-blight sections the potato grower makes a 
practice of combining with Bordeaux mixture the arsenical poison 
used in destroying the Colorado beetle, thereby providing a more 
efficient protection against the flea beetle, because the leaves when 
covered with Bordeaux mixture are far less appetizing to the latter 
pest, and in addition to this the plants are protected against the early 
and late blights. 

The following formula and brief directions are offered for the 
preparation and application of Bordeaux mixture: 

5 pounds of copper sulphate (blue vitriol). 
5 pounds of quicklime or dehydrated lime, 
50 gallons of water. 

Prepare the mixture in the following manner: Dissolve the copper 
sulphate and slake the quicklime in separate wooden or earthen 
vessels in 4 or 5 gallons of water. Dilute each lot to 25 gallons and 
then simultaneously pour them together into a third vessel, stirring 
the mixture vigorously as poured. Strain the mixture carefully 
before it goes into the spray tank, and apply it to the foliage of the 
plants with a spray pump capable of developing a strong pressure, 
using a nozzle so constructed as to make a very fine and even distri- 
bution of the spray material. A spray-mixing platform with an 
elevated tank greatly lessens the labor involved in preparing 
Bordeaux mixture and in filling the spray tank (fig. 17). 

The object of spraying is to cover the foliage with the fungicide or 
insecticide so thoroughly as to preclude the possibility of fungous or 
insect pests causing any material injury to the plants. In addition 
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to this, usually an indirect advantage is derived from spraying which 
is very often lost sight of. This is that well-sprayed plants seem to 
suffer very much less foliage injury from tipburn than unsprayed 
plants. It is claimed by some that the copper contained in the 
Bordeaux mixture serves as a stimulant to the plant, but however 
that may be, it has been many times demonstrated that in seasons 
in which a long period of drought or heat has occurred the foliage of 
the sprayed plants suffers much less than the unsprayed ones and the 
resultant yields are sufficiently greater, as a rule, to more than repay 
the grower for the cost of spraying.’ 


Fic. 17.—Spray-mixing outfit used by the United States Department of Agriculture on 
Aroostook Farm, Presque Isle, Me. The pump is operated by a gasoline engine. 


Where late blight is likely to occur, potatoes in the home garden 
may be protected by dusting theni with dry Bordeaux mixture or 
some proprietary fungicide. Where insect protection alone is neces- 
sary, a mixture of dehydrated lime and Paris green at the rate of 1 
pound of poison to 20 pounds of lime may be dusted over the plants. 
Used in liquid form, milk of lime should be added to it to prevent 
injury. Dry materials may be applied with a dust-distributing can, 
or even by placing them in a cheesecloth bag and shaking over the 
plants. Liquid applications on a small plat may be made with a 
watering can or garden atomizer. 





1For further information on the control of fungous diseases and insect pests of the 
potato, see Farmers’ Bulletins 544 and 868. 
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HARVESTING THE CROP. 


The harvesting season for the late crop of potatoes begins in Sep- 
tember in the New England States and ends in November in the 
Middle West. 

Except where a relatively small acreage is grown, the crop is 
harvested with an elevator type of digger. Where smaller areas are 
devoted to potato culture a simple plowlike digger may serve to 
harvest the crop. When this type of digger is provided with a device 
for rocking or agitating the fingerlike attachment in the rear, which 
is designed to separate the tubers from the soil, fairly good work is 


Fig. 18.—The elevator type of digger, which in the New England States is usually oper- 
ated with a pair of horses. 


done and the machine proves to be a very satisfactory substitute for 
the more expensive elevator digger. 

Small areas are often harvested by the use of the ordinary turn- 
ing plow for lifting the tubers out of the ground or by using a spad- 
ing fork; in fact, the fork is exclusively used when selecting hills 
from which to start the seed patch. : 

The potato digger usually is operated with two horses in the New 
England regions, whereas in the West three or four horses are re- 
quired to haul the machine when actually engaged in digging. These 
differences in horsepower requirements are largely due to the char- 
acter of the soil on which the crop is grown and the system of culture 
practiced. Within the past year elevator diggers have been placed 
on the market the machinery of which is driven by a small gasoline 
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engine mounted on the digger, which simply operates the carrier 
and the vine-clearing device, the machine itself being hauled by two 
horses. This necessarily lightens the draft of the machine materially 
and makes it possible to dig a larger acreage. On the other hand, 
it adds very greatly to the first cost of the machine, and its use is 
not likely to become very general except with the larger growers in 
those regions in which the digger is operated with two horses (figs. 
18 and 19). 

In Maine the tubers are gathered in wooden splint baskets, from 
which they are dumped into barrels and hauled to the storage house 





Fic. 19.—In the Central West and West three or four horses are generally used to haul 
the potato digger. 


or shipping point. The empty barrels in either case are returned 
to the field. In western New York and in Michigan and Wisconsin 
it is quite generally the custom to gather the tubers in slatted crates, 
in which they are hauled direct to the shipping point or to the storage 
house. This method is considered much more satisfactory than 
that practiced in Maine, because it reduces the chance of rough 
handling, especially when the picker empties the first basket which 
goes into the barrel. The usual custom is to dump the potatoes into 
the barrel without making any pretense of tipping it in order to break 
the force of the fall. The injurious effect of such rough handling, 
especially if the tubers are somewhat immature, can be readily 
appreciated. Much of this injury could be avoided if a little care 
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was taken 4n emptying the first two or three baskets by tipping the 
barrel or lowering the basket into the barrel before emptying it. In 
western Minnesota and points west of that territory the tubers are 
gathered in wire baskets, from which they are either thrown on the 
grader, screened, and put in 2-bushel sacks or from two to three 
baskets are emptied into each sack, which is then hauled to the 
storage house without tying (figs. 20 and 21), the grading in the 
latter case being done in the storage house as the crop is marketed. 

In the East little grading is done in the field other than leaving 
the very small, scabby, diseased, sunburned, or badly cut tubers 


I'ic. 20.—Hauling potatoes from the field in untied sacks from which they are emptied 
directly into the storage house. Greeley, Colo. 


on the ground, to be gathered up later for starch making or for 
stock feed. Little, if any, greater care is exercised in this respect 
when the crop is sold directly from the field. 


FIELD SIZING. 


In the West, where field sizing is most commonly practiced, it is 
the rule to have the potato sizer mounted on metal or wooden run- 
ners to which one or two horses are attached. The grader follows 
the pickers as they move back and forth across the field (fig. 22). 
Usually one operator can size and sack the potatoes gathered by 
three pickers. Where the crop is handled in this manner all the 
sound tubers are picked up at one operation. This device screens 
and separates the crop into two sizes, and the operator who manipu- 
lates it is supposed to remove all of the sunburned, diseased, and 
badly cut or bruised tubers as they pass over the screen, such tubers 
going into the culls. For a more detailed account of the grading 
and marketing of potatoes, see Farmers’ Bulletin 753. 


1More, C. T., and Dorland, C. R. Commercial handling, grading, and marketing of 
potatoes. U.S. Dept. of Agr., Farmers’ Bul. 753, 43 p. 1917. 
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STORAGE. 


In all regions where late potatoes are produced on a commercial 
scale the problem of storage is an important one, as it is physically 
impossible as well as economically undesirable to attempt to market 
the entire crop in the autumn. The only way in which the potatoes 
can be handled successfully so as to insure a uniform supply through- 
out the winter is to provide sufficient storage on the farm or at the 
shipping station for 65 to 75 per cent of the total crop. Every 
commercial grower should make such provisions as may be necessary 
to care for at least 75 per cent of his crop, and he would often find 
it convenient to be able to store all of his crop. Various types of 
storage places may be employed, such as pits in cheaply or substan- 


Fic. 21.—Hauling potatoes from the field to the storage house in untied sacks. Sabin, Minn. 


tially constructed dugouts, cellar pits where the houses have straw 
and earth-covered roofs such as may be found in the arid or semi- 
arid regions of the West, or a similar type with water-tight roof 
which is in common use in the Middle West and some portions of the 
East, or the more expensive type of house such as one finds in Maine. 
Each grower must determine for himself which of these types of 
storage house is within his means and best meets his requirements. 

For further information as to details of construction and other 
matters pertaining to storage houses, see Farmers’ Bulletin 847. 

The requirements for the successful storage of potatoes may be 
stated as follows: 

(1) The tubers must be protected from extremes of cold and heat. <A tem- 
perature ranging from 35° to 40° F. is considered satisfactory. 

(2) Sufficient ventilation must be provided to remove foul air and excess 
moisture, 
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(3) The storage house must be so constructed as to make it possible to ex- 
clude the light, as the table quality of potatoes quickly deteriorates in the light. 

(4) The tubers should be dry and reasonably free from dirt when put into 
storage. An excess of moisture or of soil increases the amount of heat generated 
in a newly stored pile of potatoes. The soil tends to close up the spaces between 
the tubers, thus cutting off air circulation and helping to retain heat that would 
otherwise escape. 

(5) All diseased, badly cut, or bruised tubers should be removed from the 
crop before putting it into storage. 

(6) It is not advisable to store potatoes at a greater depth than 5 or 6 feet, 
and the floor dimensions of the bin should not be greater than 12 by 12 feet 
unless provided with a series of ventilating shafts for the escape of moisture 
and heat. Ventilated division walls and floorg are also desirable.’ 


Fic, 22.—Grading or sizing potatoes in the field. Jerome, Idaho. 


It is a common practice for commercial growers and shippers to 
store potatoes in bins to a depth of 10 to 15 feet. This is almost 
certain to entail a much heavier shrinkage loss than when stored at 
a depth of not more than 6 feet. The heavier shrinkage is the result 
of the greater degree of heat generated by a large pile of potatoes, 
which results in a higher moisture loss as well as a heavier loss from 
decay, as it is well known that heat and moisture are both conducive 
to the development of organisms causing tuber rots. Frequently 
the losses sustained when potatoes are stored under the conditions 
just mentioned may reach 25 per cent, and where care has not been 
exercised in rigidly removing all diseased tubers before storing the 
crop the loss may exceed that figure. 


1 Stuart, William. Potato storage and storage houses, U. S. Dept, of Agr., Farmers’ 
Bul, 847, 27 p. 1917, 
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Potatoes stored throughout the winter season under conditions 
meeeting the requirements suggested above should not sustain an 
actual loss in storage of more than 5 per cent, and under exception- 
ally good conditions it may be as low as 3 or 4 per cent. Assuming 
that 5 per cent represents the average loss under good storage con- 
ditions and that 20 per cent would be a fair average allowance under 
poor conditions, the actual monetary loss sustained by the grower or 
dealer on 300,000 pounds of potatoes would in the one case be 15,000 
pounds and in the other 60,000 pounds, or expressed in dollars on a 
basis of $1 per hundredweight a loss of $150 under good and of $600 
under poor storage conditions. Besides this, there is an additional 
loss in storing potatoes to a depth of 10 to 15 feet which is not usually 
taken into consideration, and that is the mechanical injury through 
the cracking and bruising of the tubers at the bottom of the pile due 
to the great weight of the potatoes on top. 


SUMMARY. 


(1) About 85 per cent of the potatoes of the United States are 
grown as a late or main crop. 

(2) The potato is essentially a cool-loving plant; hence its pro- 
duction is confined very largely to the cooler portions of the world. 

(3) While the potato thrives best on sandy, gravelly, or clayey 
loam soils, it is probably as cosmopolitan in its soil requirements as 
any other agricultural plant. 

(4) Potatoes are most successfully and economically produced on 
land on which a definite crop rotation is practiced. Leguminous 
crops, such as clover or alfalfa, are the best preparatory crops. 

(5) Thorough preparation of the land is essential if a heavy crop 
is to be secured. 

(6) The potato must have an abundant supply of available plant 
food in order to produce a maximum crop. Farm manures are 
valuable but are not well balanced; they give the best results when 
supplemented by an application of commercial fertilizer containing 
a relatively low percentage of nitrogen and potash and a high per- 
centage of phosphorus. 

(7) The Green Mountain and Rural varieties are the leading late 
or main-crop potatoes in the northeastern United States, and the 
Rural and Burbank varieties in the West. 

(8) The date of planting should be governed by the character of 
the growing season. In northern regions where the season is short 
there is little, if any, choice left to the grower other than to plant as 
soon as it is considered safe from late spring frosts. Where the 
growing season is longer than is required for the complete maturity 
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of the potato, planting should be delayed if by so doing the period of 
tuber formation can be deferred until after the passage of a hot, dry 
period. 

(9) The use of good seed is necessary if large yields are to be 
secured. 

(10) A liberal use of seed is advisable. Seed pieces weighing 1} 
to 1} or 2 ounces are preferable to smaller ones. 

(11) Maximum yields can not be secured if the rows are spaced too 
far apart or the distance between the plants in the row is too great. 

(12) The 2-man type of planter when properly operated insures a 
better stand than the picker type, but is somewhat more costly to 
operate. 

(13) Whether the level or ridge system of culture is preferable is 
determined largely by climatic conditions. In irrigated regions ridg- 
ing is necessary for the proper distribution of the water. 

(14) Thorough cultivation of the potato crop is essential to a 
profitable yield. 

(15) Spraying the growing plants is necessary for their proper 
protection from insect pests and fungous diseases. 

(16) In the strictly potato-producing regions of the United States 
the crop is harvested with the elevator type of digger. 


(17) There is considerable lack of uniformity in the areas of the 
United States producing late potatoes with respect to the packages 
or containers used in handling the crop. 

(18) A good potato storage house is almost a necessity if maximum 
returns from the crop are to be secured. 


WASHINGTON ;: GOVERNMENT PRINTING OFFICB : 1921 
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7. IMPORTANCE of the potato for table use is 
not generally realized by the consumer. The 
potato stands second only to wheat as a human food. 


The potato industry resolves itself into the produc- 
tion of an early or truck crop and a late or main crop. - 
The early crop goes into immediate consumption as 
soon as harvested, while normally only about one- 
third of the late or main crop is moved to the con- 
suming centers when harvested, the remainder being 
stored as a reserve supply for winter and spring use. 


The early or truck crop is grown in the South, 
and the late or main crop is produced almost ex- 
clusively in the North and constitutes about 85 per 
cent of the total potato crop of the country. 


The essentials for the production of a maximum 
crop of potatoes are good soil properly prepared, an 


ample supply of available plant food, high-grade 
seed of a suitable variety used liberally, careful till- 
age, and thorough spraying to protect the foliage 
from insect and fungous enemies. 


A maximum return from the crop after its pro- 
duction is dependent upon the care with which the 
potatoes are harvested, stored, graded, and sacked, 
and the ability of the grower to sell at the most 
advantageous time and in the best markets. 


The information contained in this bulletin is 
primarily intended for the potato growers of the 
northeastern United States. Information relative to 
potato growing in the far-western States is contained 
in Farmers’ Bulletin 953, entitled “ Potato Culture 
under Irrigation.” 


Issued September, 1919 
Washington, D. C. Revised February, 1923 
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IMPORTANCE OF THE CROP. 


HE potato industry resolves itself into the production of an early 

or truck crop and a late or main crop. The first is confined to 

the South and the latter very largely to the North. The production 

of late or main-crop potatoes in the United States is of vastly greater 

importance than that of the early crop. Roughly speaking, the 

early crop is about 15 per cent and the late crop 85 per cent of the 

total potato crop of the country; or, stated in bushels, about 85 

bushels of the late crop are produced for each 15 bushels of early 
potatoes. 

THE POTATO A NORTHERN CROP. 


Though the production of late-crop potatoes is not wholly confined 
to the North, it is in reality very largely restricted to the northern 
tier of States. This is by no means an accidental circumstance, as it 
is a well-recognized fact that the potato does best in regions where the 
summer temperatures are relatively low and where irrigation water 
is available or the annual rainfall is ample and reasonably well 
distributed throughout the growing period. Such climatic conditions 


prevail to a large extent in the northeastern portion of the United 
3 
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States and in some of the more elevated portions of the West. Lati- 
tude and altitude, to a considerable degree, govern potato growing in 
the North and West. Location coupled with suitable climatic condi- 
tions determines the extent of the crop in any given State. Thus, the 
principal potato-producing States are New York, Minnesota, Wis- 
consin, Michigan, Maine, and Pennsylvania. These six States during 
the years 1911 to 1915, inclusive, produced an average of 180,334,000 
bushels out of an average production for the entire United States 
of both early and late crops of 362,910,200 bushels, or more than 
49.7 per cent of the total crop and 55.7 per cent of the late crop. The 
same States during the years 1916 to 1920 produced 167,733,600 
bushels out of an average production for the entire country of 
373,416,800 bushels, or nearly 44.9 per cent of the total crop. The 
relative production of these six States js graphically represented in 
figure 1, in which the two 5-year periods are compared. 


It would be mis- 
180,344 000 BUSHELS 


1911 WLLL, 19.7% ae to — * 


a because 
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iia VU, 44-9 vania produced _ be- 
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Fic, 1.—Diagram showing the comparative production of a. 
potatoes in the six principal potato-producing States United States, they 
and in the entire United States for the two 5-year were necessarily better 
periods, 1911 to 1915 and 1916 to 1920. 

adapted to potato pro- 

duction than Colorado, Idaho, or any of the other far-western 

States. The real reason is that they are better favored with respect 

to the large consuming centers of the United States. This state- 

ment is amply substantiated when the average acre yields of the 

21 Northern and the 11 far-western States are compared. These data 

as presented in Table I show that Maine comes first, with an average 

acre production for the years 1917 to 1921 of 204 bushels; Minne- 
sota ranks nineteenth, with a production of 95.6 bushels; Wisconsin, 
eighteenth, with 98.8 bushels; New York, fifteenth, with 106 bushels; 

Pennsylvania, twentieth, with 94.6 bushels; and Michigan, twenty- 

second, with 90.8 bushels. Of the far-western States Idaho ranks 

second, with 172.2 bushels; Utah, third, with 171 bushels; Nevada, 
fourth, with 159.2 bushels; California, fifth, with 138.8 bushels; Colo- 

rado, sixth, with 137.6 bushels; and Washington, seventh, with 136.4 

bushels. Seven of the eleven far-western States are found within the 

first 9 States in the list. 
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It should be said, however, in explanation of the seemingly poor 
showing made by the Northern States that irrigation water plays an 
important role in potato production in the far-western States. Water 
is one of the limiting factors in the northern group of States. 








TaBLE I.—Comparison of the average acre production of potatoes in the Northern and 
the far-western States, 1917 to 1921. 
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LATE-POTATO PRODUCTION CENTERS. 















Although the production of late potatoes is largely centered in the 
six States previously mentioned, it is by no means confined to them; 
in fact, if one were asked to name the distinctively potato-producing 
centers in these States, he would have some difficulty in doing so. 
The only well-recognized sections at the present time are Aroostook 
County, Maine; western New York; and the Red River valley in 
Minnesota. Pennsylvania has no distinctively commercial center; 
neither has Michigan nor Wisconsin. A few years ago it might have 
been said of Wisconsin that the central portion of the State, com- 
prising Portage, Waupaca, and Waushara Counties, was the strictly 
commercial section, but within the last few years the center of 
production has been moving northward, until at the present time 
there does not appear to be any outstanding potato-producing dis- 
trict. Outside of these six States the following potato-growing dis- 
tricts are generally recognized: The Louisville district in Kentucky; 
the Great American Bottoms, in the vicinity of St. Louis; the Kansas 
(Kaw) River valley in Kansas; the Greeley, San Luis Valley, Car- 
bondale, and Montrose districts in Colorado; the Idaho Falls and 
Caldwell districts in Idaho; the Yakima Valley in Washington; and 
the delta sections of the San Joaquin and Sacramento Rivers near 
Stockton, Calif. In mentioning the above districts it is realized that 
there are many other localities which are of equal or greater im- 
portance than those specified, but no distinctive name has been given 
to them. 
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SOIL REQUIREMENTS. 


The potato is probably as cosmopolitan in its soil requirements as 
any of our crops and is widely grown throughout the United States: 
nevertheless it succeeds much better on certain soils than on others. 
This is well shown by the behavior of potatoes on the Caribou loam 
soil in Aroostook County, Me., as compared with the Washburn loam 
soil of the same district. 

The Caribou loam soil is described by the Bureau of Soils as a 
hazel-brown silty loam with a plenteous admixture of small frag- 
ments of decomposing rocks which have been disintegrated by the 
flow of water or by the action of frost from the calcareous shale rock 
beneath. It was originally covered with hardwood timber, such «as 
maple, oak, and beech. 

Typical Washburn loam soil is black in color and generally occurs 
in the lower portions or depressions in the field. This type of soil 
was originally covered with soft woods, such as cedar, pine, and 
spruce. It is deficient in potash and seems to be very generally in- 
fested with the organisms of common scab. Where of equal fer- 
tility, larger and better crops of potatoes are always obtained from 
the Caribou loam type of soil; in fact, if the Washburn loam soil was 
segregated instead of being interspersed with the Caribou loam it is 
doubtful whether any grower would attempt to produce potatoes 
on it. 

Many similar comparisons might be made between other types of 
soil occurring in the potato-producing areas of the North and West. 
Certain types of soil are preeminently suited to the production of 
potatoes provided the necessary fertility is maintained. Generally 
speaking, potatoes succeed best on a gravelly or sandy loam soil 
which is naturally well supplied with moisture. Loose shifting sand 
and heavy clay loam or gumbo soils are unsuited to the crop, as are 
also thin soils underlain with a cold impervious subsoil. 


CROP ROTATION. 


The crops which may be grown in rotation with potatoes in the 
region under discussion afford considerable latitude in the establish- 
ment of a definite rotation. In the strictly northern areas, as, for 
example, the New England States and the northern portions of New 
York, Michigan, Wisconsin, Iowa, and Minnesota, a 3 to 5 year 
rotation is generally practiced, in which the clovers play an import- 
ant role. In a 3-year rotation a grain crop follows the potato crop, 
clover and grass seed being sown with the grain. The next year the 
first cutting of clover is made into hay, while the second growth is 
turned under in the late summer or early autumn in order to insure 
the decomposition of the sod and to expose the upturned soil to the 
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action of the elements during the winter. When a longer rotation is 
practiced, it usually involves the retention of the land for hay pro- 
duction for one or two years, or the land may be pastured for a 
year or two. Occasionally a grower is found who prefers to follow 
the grass crop with corn and the next year with potatoes. 

Where alfalfa is grown, it is desirable to practice a longer rotation, 
as it takes two years to get an alfalfa crop well established. Where 
sufficient land is available it is customary to keep it in alfalfa from 
three to five years. In one instance a very successful potato grower 
sows a mixture of clover and alfalfa seed in a 3-year rotation of 
potatoes, wheat, and clover, and alfalfa for hay. 

Every potato grower should study carefully the best crop rotation 
for his own particular conditions, and having determined what crops 
best meet his requirements should rigidly adhere to them. Success 
in the conduct of any business is largely dependent on adherence to 
well thought out and executed plans which experience has shown to 
give the most satisfactory results. 





















PREPARATION OF THE LAND. 






Where the land is not subject to washing during the winter, it is 
usually preferable to plow a clover or alfalfa sod in late summer or 
early autumn. A few successful potato growers prefer to plow their 
clover or alfalfa sod in the late spring, claiming that the new growth 
thus secured when turned under deeply soon decays and becomes 
available to the growing plants. However this may be, it is believed 











f that fall plowing is generally the more desirable practice, because it 
y insures a more complete decay of the sod and in addition exposes the 
upturned soil to the sweetening and disintegrating influences of sun 
| and wind, freezing and thawing, and rain and snow during the 
’ winter months, 





In handling an alfalfa sod it 1s customary to crown the land in 
early autumn. Crowning consists in plowing the land 3 or 4 inches 
deep, using a broad and sharp-edged point in order to cut off the 
alfalfa crowns below the surface of the ground. An occasional disk- 
ing or harrowing of the newly crowned land in the autumn greatly 
facilitates the drying out of the alfalfa crowns and their consequent 
destruction, thereby materially lessening the cultural care of the 
potato crop during the ensuing season, at least in so far as it per- 
tains to the eradication of the old alfalfa plants. 












DEPTH TO PLOW. 






In some respects the question of depth to plow is a difficult one to 
answer because the depth of the surface soil and the character of the 
subsoil are in a large measure the determining factors. If the sur- 
face soil is deep and fertile it may be plowed to a depth of 10 inches 
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or more (fig. 2), but if shallow it is not advisable to plow more than 
half an inch or an inch deeper than the surface soil. For example, if 
the surface soil is but 6 inches deep, it is best to plow to a depth of 
64 or 7 inches. 

FITTING THE LAND. 

When the land is plowed in the autumn, it should be left as plowed, 
but as soon as it is dry enough to work in the spring it should be gone 
over with a disk or spring-tooth harrow in order to conserve as much 
as possible of the winter’s supply of moisture for the potato crop 
which is to follow. 

When the land is plowed in the spring it is very desirable to disk 
or harrow it as soon as plowed, in order to prevent the loss of moisture 





Fic. 2.—Plowing with a caterpillar tractor a clover sod for the next year’s potato crop. 
Presque Isle, Me., August, 1918. 


as well as the baking of the newly turned soil and the consequent 
difficulty involved in putting it into condition at planting time. 

A good general rule to follow in fitting land for potatoes is to lose 
no opportunity in the spring to keep the surface soil broken up so as 
to prevent baking and the loss of moisture, which later on may be 
badly needed by the plants. When giving it the final preparation 
before planting the crop, no reasonable effort should be spared to 
put the soil in the very best mechanical condition possible. To 
accomplish this may require the use of a cutaway or disk harrow; 
also a spring-tooth and a smoothing harrow. The character of the 
soil determines to a large extent the amount of horse or tractor labor 
necessary to put it in an ideal condition for planting. For example, 
a gravelly or sandy loam soil can be fitted with much less effort than 
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a clayey loam soil, which has a strong tendency to run together 
after heavy rains and then to bake as it dries out. 

Well-prepared land is claimed by some growers to constitute 50 
per cent of the problem of producing a large yield of potatoes. This 
is probably an overestimate of its value. but it must be evident that 
it is a great asset in the production of a profitable crop. 


APPLICATION OF PLANT FOODS. 

The question of a proper supply of plant food in the soil to insure 
a satisfactory yield of potatoes is one which must always receive 
the most careful attention of the grower if maximum yields are to be 
secured. The kind and the quantity of plant food that should be 
applied to the potato crop are in a certain measure determined by 
the previous treatment of the land on which the crop is to be grown 
and the fertilizing materials available for use by the grower. If a 
proper system of crop rotation has been followed and a clover or 
alfalfa sod has been turned under, that in itself is a guarantee of a 
fairly good supply of nitrogen, phosphorus, and potash, the three 
chemical elements the lack of which is most likely to limit the plant 
growth, and it will go far toward reducing the quantity of plant 
food necessary to apply in order to produce a maximum crop of 
potatoes. 

Van Slyke states* that the tops and roots of red clover often con- 
tain 100 pounds each of nitrogen and potash and 50 pounds of 
phosphoric acid per acre. He further states (op. cit., p. 556) that a 
crop of alfalfa contains 120 pounds of nitrogen, 100 pounds of potash, 
and 30 pounds of phosphoric acid per acre. 

Various estimates have been given as to the actual quantities of 
these three elements that are removed by a crop of potatoes. For 
purposes of comparison, three of these estimates are presented in 
Table II. The first two sets of figures are based on a crop of 150 
bushels per acre and the last on a maximum crop, for which Girard 
fails to give figures. 


TABLE II.—Amount of nitrogen, phosphoric acid, and potash removed from the 
soil by a crop of 150 bushels of potatoes, 








| Soil elements removed (pounds). 





Source of estimate, 
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+yan Slyke, L. L. Fertilizers and crops, 734 p., illus. 1917. 
com, C.D. , and Bartlett,J.M. E xperiments with potatoes. Maine Agr. Exp. Sta. Bul. 57, p. 154- 
155, 18! 
3 Girard, Aimé. Recherches sur les quantités de matiéres fertilisantes nécessaires & la culture intensive 
dela pomme de terre. Ann. Sci. Agron. s. 2, année 3, t. 2, fasc. 2, p. 261-280. 1897. 
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If we compare these data with those representing the chemical 
constituents in a crop of clover or alfalfa, it becomes evident at once 
that either of these leguminous crops returns a larger amount of 
nitrogen, phosphoric acid, and potash to the soil when plowed under 
than the potato crop removes. Such being the case, the question at 
once arises as to the necessity for any addition of plant food to the 
crop. The answer is that a relatively small part of these chemical 
elements contained in the clover or alfalfa is immediately available 
to the plant; hence the necessity of applying a certain quantity of 
plant food that is immediately available. 


KINDS OF PLANT FOODS. 


Generally speaking, fertilizers may be divided into two well-defined 
groups, viz, organic fertilizers, such as farm manures, dried blood, 
raw ground bone meal, and tankage, and the strictly inorganic 
fertilizers, such as nitrate of soda, sulphate of ammonia, acid phos- 
phate, and the muriate and sulphate of potash. Where farm manures 
are available they may be used at the rate of 10 to 15 tons per acre. 
Practices differ as to time of applying the manure to the potato 
crop. On soils that do not leach badly during the winter, it is well to 
apply the manure to the land before fall plowing. The same practice 
should be followed on spring-plowed land; that is, the manure should 
be applied before plowing. The next best practice is to apply it to 
both fall and spring plowed land prior to fitting it for the crop. 

Complete reliance should not be placed on farm manures in the 
fertilization of land for potatoes, as they are not well-balanced 
fertilizers. Well-preserved barnyard manure should contain ap- 
proximately 10 pounds each of nitrogen and potash and 5 pounds of 
phosphoric acid per ton. The application, therefore, of 10 tons per 
acre would be equal to 100 pounds each of nitrogen and potash and 50 
pounds of phosphoric acid, an amount considerably in excess of the 
need of a normal crop, but not that of a maximum one. It must be 
remembered that a considerable part of the plant food contained 
in farm manures is not available the first season. It is therefore 
desirable on soils known to be deficient in phosphorus to reenforce the 
manure by applying from 400 to 600 pounds of commercial fertilizer 
analyzing approximately 2 per cent of nitrogen, 12 per cent of phos- 
phoric acid, and 2 per cent of potash. This insures an immediately 
available supply of the three elements most commonly lacking in the 
soil and necessary for satisfactory plant growth. On soils known 
to be infested with potato-scab organisms it is generally not advis- 
able to use farm manures, as it is almost certain to increase the 
percentage of scab-infected tubers. 

On soils deficient in organic matter the application of farm ma- 
nures is, for several reasons, especially beneficial to the crops which 
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are grown upon them. This is particularly true in respect to the 
potato crop. The principal benefits accruing from the use of farm 
manures are (1) the addition to the soil of a considerable quantity 
of plant food, (2) an improvement of its physical properties, (3) its 
increased moisture-holding capacity, and (4) the increased bacterial 
action of the soil flora, particularly of the nitrifying organisms. 

Where farm manures are not available, or where, if obtainable, 
the price is prohibitive, commercial fertilizers are found to be a 
fairly satisfactory substitute on lands well supplied with organic 
matter. In some localities commercial fertilizers are used with such 
prodigality (2,000 to 2,500 pounds of a high-grade fertilizer per 
acre) that the question may well be raised whether such use is 
profitable. Prior to 1915 many potato growers in Aroostook 
County, Me., were in the habit of using a fertilizer analyzing 4 to 5 
per cent of ammonia (3.3 to 4.1 per cent of nitrogen), 7 to 8 per 
cent of phosphoric acid, and 8 to 10 per cent of potash. Since the 
former source of supply of potash has been cut off, experience has 
shown that unnecessarily large quantities of potash were formerly 
used; in fact, it is now questionable whether any appreciable benefit 
is gained by the use of a fertilizer containing more than 6 per cent 
of potash, especially when used at the rate of a ton per acre. 

Tt is well to remember that maximum results from heavy applica- 
tions of commercial fertilizers can be secured only when used on 
land well supplied with organic matter. The reason for this is that 
soils deficient in organic matter are not retentive of moisture and 
hence do not furnish the amount necessary to dissolve the plant 
food constituents of the fertilizer; therefore the root hairs of the 
plant are not able to make use of it. All plant food in the soil must 
go into solution before it becomes available to the plants. 

The present high cost of potash, due to its scarcity, renders its use 
inadvisable except on soils known to be deficient in that element. 
Such soils are found in most of the potato-growing areas of the 
Atlantic Coast States. In these sections where possible a fertilizer 
containing 4 per cent each of ammonia and potash and 8 per cent of 
phosphoric acid should be purchased. It has been found that better 
results are secured from a fertilizer in which half of its ammonia 
content is derived from nitrate of soda or sulphate of ammonia or, 
better still, from both and the remainder from an organic source, 
such as dried blood or tankage, than from one in which the ammonia 
is all derived from nitrate of soda or sulphate of ammonia. The 
reason for this is that the ammonia content of both the nitrate of 
soda and the sulphate of ammonia is immediately available, and 
owing to the ease with which ammonia is leached out of the soil or 
escapes as a gas the plants are not provided with a constant supply 
of this element throughout the growing season. The ammonia con- 
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tent in dried blood or tankage is slowly available to the plant, and 
thus serves as a source of food supply when the other is exhausted. 

Where a proper system of crop rotation is followed, an application 
of 1,000 to 1,800 pounds of a 4-8-4 fertilizer’ should supply suf- 
ficient plant food to produce a maximum crop of potatoes. 

The present discussion of the use of commercial fertilizers is 
intended to apply to the New England States, New Jersey, Dela- 
ware, Pennsylvania, Ohio, West Virginia, and certain portions of 
New York. The use of commercial fertilizers in western New York 
is by no means common, but it is on the increase. The same is true 
of some parts of Pennsylvania, Ohio, and West Virginia. Growers 
in Michigan, Wisconsin, and the States farther west are as yet but 
small users of these fertilizers, although there is little question that 
their judicious use would increase the yield in most cases. 


METHODS OF APPLYING COMMERCIAL FERTILIZERS. 


Where commercial fertilizers are largely relied upon in the pro- 
duction of potatoes in the North, the potato planters used in putting 
in the crop are provided with a fertilizer-distributing attachment 
which opens a furrow, drops the fertilizer, and mixes it with the soil. 
This attachment is placed in front of the plow which opens the 
furrow for the reception of the seed pieces. As a rule, the whole 
quantity is applied at once, but there are a few growers who practice 
applying a part of the fertilizer when the crop is planted and the 
remainder just before the plants appear above ground. The usual 
method of making the second application is to distribute it on top 
of the row (fig. 3) and then mold the soil over it or else lightly culti- 
vate it into the soil. Occasionally a grower is found who prefers to 
broadcast it over the field prior to plowing it, or a portion is broad- 
casted before fitting the land and the remainder is applied in the 
drill at the time of planting. 

Whatever the way of applying the fertilizer, the grower should be 
careful to have it thoroughly mixed with the soil, in order to preclude 
any possibility of the seed pieces coming in direct contact with it. 

A good rule to follow in the use of commercial fertilizers is to 
apply a reasonable excess above the actual requirements of a maxi- 
mum crop. No one commercial fertilizer will meet the needs of all 
soils, and it is therefore necessary for each grower to study his own 
soil requirements. To apply a large quantity of nitrogen in an 
immediately available form is wasteful. 


VARIETIES TO GROW. 


In deciding upon the variety to grow, it is necessary to consider 
the purpose for which the potatoes are to be produced; that is, 
whether for home or market purposes or for early or late consump- 


1A fertilizer containing 4 per cent of ammonia, 8 per cent of phosphorus, and 4 per 
cent of potash. : 
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tion. The tendency of the grower of to-day is to plant fewer and 
fewer varieties for commercial purposes. Considerably more atten- 
tion is now being given to the natural adaptation of varieties to cer- 
tain regional and soil conditions. For example, on Long Island it 
has been found that varieties of the Rural group of potatoes do not 
succeed as well as those of the Green Mountain group;* hence varie- 
ties of the latter group are grown almost exclusively as a late crop. 
On the other hand, in western New York, particularly in Monroe, 
Livingston, Ontario, and Steuben Counties, varieties of the Rural 
group are practically 
the only late pota- 
toes grown commer- 
cially. These two 
main groups or types 
of late potatoes are 
deserving of further 
mention, as they rep- 
resent the leading 
late commercial va- 
rieties east of the 
Dakotas. The rea- 
son why the Green 
Mountain group suc- 
ceeds best on Long 
Island and the Rural 
group in western 
New York, as inter- 
preted by the writer, 
is as follows: The 
Green Mountain rep- 
resentatives are es- 


pecially adapted to a 
ee Fic. 3.—Applying the second installment of commercial fer- 
cool and reasonably tilizer just before the plants appear above ground, By 


moist climate. The removing the plows and covering disks from the potato 
. lanter the fertilizer can be evenly distributed along the 
summer heaton Long __ Plants Ee nee ive ae ee g 

e top of the ridge. Presque Isle, Me., June 5, 1918. 
Island is usually 


tempered by sea breezes, while the humidity of the atmosphere, owing 
to heavy fogs and dews as a result of proximity to water, provides 
conditions that are especially favorable to potatoes of this class. 
The Rural group does not thrive as well under these conditions, and 
as these potatoes are somewhat later in maturing and do not as a 
rule yield as heavy a crop, they are not looked upon with as much 
favor as those of the Green Mountain group. Another factor in 





1See Stuart, William. Group classification and varietal descriptions of some American 
potatoes. U.S. Dept. of Agr. Bul. 176, reissue, 59 p. 19 pl. 1918. 
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favor of Green Mountain potatoes is that’ they are somewhat su- 
perior to those of the Rural group in table qualities. 

The particular qualities which make the Rural group superior to 
the Green Mountain in western New York are as follows: A more 
Vigorous constitution accompanied by a decidedly greater ability 
to withstand prolonged periods of heat and drought, which in that 
section are liable to occur during the latter part of July and to ex- 
tend through a considerable part of August. Under such conditions 
varieties of the Green Mountain group, partly on account of their 
earlier habit of forming tubers and their greater expanse of foliage, 
have their vitality so seriously impaired that when more favorable 
growing conditions occur later they are unable to take advantage of 
them. On the other hand, varieties of the Rural group, having 
made a somewhat slower development and having smaller and 
thicker leaves, do not as a rule suffer sufficient injury to prevent 
their further development when the proper growing conditions once 
more prevail. Therefore, for the reasons which have been stated, 
the leading late potatoes in New England, northern New York, Long 
Island, and New Jersey, belong to the Green Mountain group, while 
in western New York and southern Michigan, Wisconsin, most of 
Towa, and portions of Minnesota the Rural is the leading group. In 
other sections of Michigan, Wisconsin, and Minnesota either group 
or varieties can be grown successfully. In our judgment varieties 
belonging to the Green Mountain group of potatoes, because of their 
superior table qualities and heavier yield, should be grown wherever 
they do equally well or better than those of the Rural group. 

In the case of early varieties the Irish Cobbler easily leads in the 
northestern portion of the United States. This variety is to a large 
extent very similar in its requirements to the Green Mountain group. 
In certain portions of New York State it does not succeed as well as 
varieties of the Early Rose group, while in central and southern 
Michigan and Wisconsin varieties of the Early Ohio and Michigan 
groups seem to be preferred. In Ohio, the Kansas River valley in 
Kansas, the Great American Bottoms near St. Louis, the Red River 
valley in Minnesota and North Dakota, South Dakota, and Nebraska 
the Early Ohio is the favorite early variety. 

The question of varieties is important and should be considered 
carefully when deciding upon which one should be grown in order 
to get the best results. The desirability of confining one’s efforts to a 
single variety, or at most to two varieties, one early and the other 
late, can not be overemphasized. The necessity of community action 
in this matter is extremely important, as it is much easier to attract 
buyers to a locality if carload lots of a single variety can be pur- 
chased than if each individual grower is producing a different sort. 
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There is another decided advantage in confining one’s efforts to a 
single variety or at most to two varieties, viz, that of becoming 
thoroughly familiar with the variety which is grown. It is much 
easier to keep it free from varietal mixtures, and there is greater 
likelihood that individual hill selection work will be carried on.* 


TIME OF PLANTING. 


The time of planting is governed by a number of factors, chief 
among which may be mentioned that of the climatic conditions pre- 
vailing in a region during the planting season. As the chief object 
of this bulletin is to convey information to the grower on the produc- 
tion of late-crop potatoes, little attention is given to the early crop 
except to say that the seed should be planted as early as the danger 
from late spring frosts will permit. In the case of the late crop, how- 
ever, an entirely different set of conditions obtains. In the extreme 
northern portion of some of the States concerned or at high altitudes 
where the entire growing season is required to produce a crop, plant- 
ing must be done as early as the land can be prepared. On the other 
hand, in regions where the growing season is longer than that re- 
quired to mature the crop, the time of planting should be determined 
by the character of the season which normally can be expected at any 
given time during the growing period of the plants. Careful investi- 
gations of the climatic requirements of the potato have shown con- 
clusively that the critical period in the life of the plant occurs when 
it is developing its tubers. The drain upon the vital energies of 
the plants during this period is greater than at any other time, and 
it is very essential that the climatic conditions should be as favorable 
as possible when they reach this period in their development. In- 
vestigation has shown that if a protracted spell of heat and drought 
occurs during the period when the plant is developing its tubers, the 
yield is very materially lessened. On the other hand, if the weather 
is cool and there is a sufficient supply of moisture in the soil a good 
yield is practically assured, provided the plants have been given 
proper cultural attention. The problem, then, is to select a planting 
date which is most likely to subject the plants during their period 
of tuber development to the most favorable climatic conditions. Ex- 
perience has demonstrated to the growers of western New York that, 
taking one year with another, they are able to secure better results 
from planting their crop from June 1 to 20 than from May 1 to 20. 
The reason for this is that throughout that region usually a period 
of four to six weeks of heat and drought occurs during the latter 
part of July and the early portion of August. If late potatoes were 


1See Stuart, William. Good seed potatoes and how to produce them. U. 8. Dept. of 
Agr., Farmers’ Bul. 538, 16 p. 1913. 
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planted early in May they would be forming their tubers during this 
period. By delaying the planting until June the plants will not have 
reached the tuber-development stage, or if they have they will not be 
advanced sufficiently to sustain serious injury from any usual amount 
of heat and drought. 

Conditions similar to those in western New York prevail in cer- 
tain portions of Ohio, Michigan, Wisconsin, and other Middle West- 
ern States. The time of planting is therefore of considerable impor- 
tance and should be given very careful attention by the grower if 
maximum results are to be secured. 





Fic. 4.—A good specimen of Green Mountain tuber, 


IMPORTANCE OF GOOD SEED. 


The importance of planting good seed potatoes can hardly be 
overemphasized. The customary practice of using what is left from 
the previous season’s crop, after having marketed or consumed the 
best, must be discontinued if the present quality and yield of the 
potato are to be materially improved. The grower can not expect 
to get maximum yields from inferior seed stock any more than the 
dairyman can expect to get maximum milk yields from scrub cows. 

Good seed may be described as that which is pure with respect to 
the variety; is produced by healthy, vigorous, heavy-yielding plants 
grown under favorable climatic conditions; and is somewhat imma- 
ture, reasonably uniform in size and shape (figs. 4 to 7), and firm and 
sound, with the first sprouts beginning to develop at planting time. 
Seed of this character is now procurable in somewhat limited quan- 
tities from growers who specialize in seed production in Maine Ver- 
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mont, New York, Maryland, West Virginia, Wisconsin, Minnesota, 
Colorado, Idaho, Oregon, Washington, and California. In some 
) States such seed is designated as “certified seed,’ which implies 
that the crop has been inspected once or twice during the growing 
season and has been found to be free from varietal mixtures and 
relatively so from diseases which are communicable to the crop 
grown from it. A final inspection of such seed is made either at 





Fic. 5.—A gocd specimen of Rural New Yorker No. 2. (Natural size.) 


the time of harvesting the crop or after it has been stored. At this 
time the tubers are examined in order to determine their relative 
freedom from external and internal diseases, their conformity to the 
type of the variety they represent, and their general desirability for 
seed purposes. The average acre yield of the crop is also considered. 
A low yield disqualifies such stock for seed purposes. 

Certified seed necessarily commands a considerable premium over 
that which has not been inspected, but the extra cost is slight as 
compared to the increased yields which may be expected from the 
use of good seed and the crop insurance which it affords. 
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SEED DISINFECTION. 


The disinfection of seed prior to planting it should be regarded as 
a necessary part of the operations involved in potato culture, at 
least in regions in which the soil is not generally infested with potato- 
scab and black-scurf (Rhizoctonia) organisms. Aside from the 
labor involved the cost of the treatment is comparatively slight. 
The treatment consists in immersing the uncut seed in a solution of 
formalin or corrosive sublimate from 1} to 2 hours. These solutions 





Fic. 6.—A good specimen of the Early Ohio potato as grown at Presque Isle, Me, 


should be made up according to the following formulas and the 
potatoes treated as suggested: 


Formalin treaiment.—Add 1 pint of formalin to 30 gallons of water. Soak the 
potatoes in this solution from 14 to 2 hours. Remove and spread them out to 
dry on a disinfected floor or in disinfected receptacles, 

Corrosive-sublimate treatment.—Dissolve 4 ounces of mercuric chlorid (cor- 
rosive sublimate) in 30 gallons of water. Soak the potatoes as in the preceding 
treatment and dry in the same manner. 


The corrosive-sublimate treatment is the more troublesome one 
to use and is also the more expensive, but it is the more effective 
against the black scurf; therefore it is recommended for the treat- 
ment of tubers showing such infection. 


1 Mercuric chlorid dissolves very slowly in cold water, but rather quickly in hot water. 
It is desirable, therefore, to dissolve the crystals in a small quantity of hot water and 
then add sufficient water to make the required volume. Only wooden or earthen vessels 
should be used. The solution is very poisonous if taken internally; therefore great care 
must be taken to keep animals from drinking it. The same solution should not be used 
more than four times, as its strength rapidly decreases. 
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For scab disinfection alone the formalin treatment is to be pre- 
ferred, because formalin is a nonpoisonous substance readily diluted 
with water; it can be used in metal as well as wooden containers 
and it does not lose its strength, thus permitting the treating of 
larger quantities of potatoes in a given volume of solution. 


CUTTING THE SEED. 


For the most part seed potatoes are cut by hand rather than with 
automatic cutters, but the scarcity of labor and the continued im- 


Fic. 7.—A good specimen of the Idaho Rural potato as grown at Jerome, Idaho, 


provement of automatic seed-cutting devices are having a tendency 
to increase their use, even though they are not as satisfactory as 
hand work. Thus far, no automatic seed-potato cutter has been 
devised which is able to distinguish between weak and strong eyes, 
or no eyes at all; hence there is bound to be a relatively large per- 
centage of seed pieces which will not produce plants, or, if they do, 
the plants will be weak. On the other hand, all seed pieces which 
have been carefully cut by hand will contain one or more strong 
eyes (figs. 8 to 12). 

The tuber should be cut so as to make blocky rather than wedge- 
shaped seed pieces. The advantage of a blocky seed piece is that 
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it is handled better in the planter and is less likely to dry out or to 
decay in the ground if the weather conditions are unfavorable. 

It is generally advisable to use a liberal-sized seed piece, one 
weighing from 1} to 14 or 2 ounces. As a rule, this will contain 


Fic. 8.—Irish Cobbler seed potatoes weighing 3 ounces each. 


from one to three eyes. A 3 to 4 ounce tuber cut into two pieces 
(or into three pieces in the case of a 4-ounce tuber) has given very 
satisfactory results. 

It is a good practice to sprinkle the freshly cut seed pieces with 
flowers of sulphur, land plaster, or air-slaked lime. These materials 
tend to dry the cut surface and lessen the danger from heating if the 
weather is warm and the cut seed is not planted immediately. 


Fic. 9.—The halved pieces of one of the above 3-ounce tubers, giving a 14-ounce seed piece. 


As a rule, seed potatoes are cut about as required for planting, 
but where large acreages are to be planted and labor is scarce it is 
often found more economical as well as more convenient to cut the 
seed in advance of the planting season. When this practice is fol- 
lowed care must be taken in handling the freshly cut seed in order 
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to avoid injury from overheating until it is thoroughly cured; that 
is, until the cut surfaces become dry. The drying is usually facili- 
tated by dusting the freshly cut seed with one of the absorbents 
previously mentioned and then placing the seed pieces in slatted 


Fic. 10.—One of the halved pieces quartered, giving a J-ounce seed piece. Compare with 
figure 9. 

crates or flats or spreading them out in a thin layer on the floor. 

However handled, they should be turned over once or twice during 

the first 24 hours and once during each of the two following days, 

after which, depending somewhat on the weather, of course, the cut 


Fic. 11.—First step in cutting a large-sized Green Mountain tuber into seed pieces. 


surfaces are sufficiently dry for the seed pieces to be stored in sacks, 
barrels, or bins until needed for planting. Some growers prefer to 
handle their seed in this manner rather than to cut it as needed, 
claiming that they obtain much better results, But whatever the 
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method adopted it is important to remember that if the weather is 
warm freshly cut seed develops heat very rapidly and that, under 
these conditions, its vitality is quickly injured. Many a poor stand 
has been attributed to seed of poor quality when it was the direct 
result of the improper handling of the cut seed. 


RATE OF PLANTING. 


The rate or distance of planting is largely determined by the 
natural fertility of the land, its moisture-holding capacity, the 
supply of available plant food which is to be applied to the crop, and 
the variety grown. In Aroostook County, Me., early varieties, such 





Fic. 12.—Second and final steps in cutting large tubers into seed pieces when cutting to 
single-eye pieces or as nearly so as possible, 


as the Irish Cobbler, Triumph, and Early Rose, are usually planted 
in rows from 32 to 34 inches apart and from 8 to 12 inches apart in 
the row. The Green Mountain, which is the leading late variety 
of that region, is planted in rows from 34 to 36 inches apart and the 
plants in the row 10 to 14 or more inches apart, depending on the 
size of the seed piece used. Table III shows the number of seed 
pieces required for an acre when planted at different distances. A 
study of the data presented in this table shows that the closest 
spacing, 30 by 8 inches, would require 26,136 seed pieces to the acre 
as compared with 14,520 for a spacing of 36 by 12 inches, which is 
the more common planting practice. The wider spacings included 
in Table III are not infrequently encountered in the dry-farming 
sections of the West, where the deficiency in moisture makes it 
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impossible to grow potatoes successfully at the distances usual in 
the humid areas of the United States. 

A comparison of the two extremes in spacing shows 26,136 seed 
pieces in one and 3,630 in the other, the ratio between the two be- 
ing 1 to 7.2; in other words, the number of seed pieces required to 
plant an acre 30 by 8 inches apart would plant 7.2 acres 48 by 36 
inches apart. 


TaBLeE I11.—Number of seed pieces required to plant an acre of potatoes at 
different spacings. 


Pieces of potato seed required at stated spacing distances (number). 


Rows apart. nee remorse : ow 
| 14 inches. | 16 inches.) 18 inches,| 24 inches.| 36 inches. 


8 inches. |10 inches. j12 inches. 


cine - aa 


30 inches............. | 26,136} 20,909] 17,424] 14,935! 13,068 11,616) 8,712 5,808 





DETOUR ab einc kes see 24,502! 19,602] 16,335 14,001 12,251 10, 890 8,168 5,445 
aéinches. ....:......-: | 23,061 | 18,449} 15,374| 13,178} 11,531 10, 249 7,687 5, 125 
OhinGhes, 3s. -5.2 21,780 | 17,424) 14,520/ 12,446; 10,890 9,680 7, 260 4,840 
ddtnches) 23... 2-4-3 | 18,669} 14,935 | 12,446 10,668 9,334 8, 297 6, 223 4,149 
CINCH: 250.05... 233 16,335 | 13,068 10,890 9, 334 8, 168 7,260 5, 445 3,630 


The number of bushels of seed employed in planting an acre of 
potatoes varies considerably in different parts of the country. 
Roughly stated, the quantity actually used varies from 5 to 18 bushels 
per acre. There are occasional growers who use as many as 24 
bushels per acre. The average quantity of seed planted per acre in 
the United States was estimated several years ago by the Bureau 
of Crop Estimates at 8.6 bushels. As a rule, the smaller quantities 
are used by the southern truck grower, who is generally obliged to 
pay a high price for seed stock on account of his distance from the 
source of its production and the season of the year at which he has 
to have it delivered. In Aroostook County, Me., the common prac- 
tice is to plant from 5 to 6 barrels of seed per acre, or from 825 to 
990 pounds (13.7 to 16.5 bushels). In order to afford a ready refer- 
ence to the actual quantity of seed required to plant an acre with 
seed pieces of definite weights at a given distance between plants, 
Table IV has been prepared to cover seed pieces ranging from half 
an ounce to 2 ounces in weight. It will be noted that plantings 
made at close intervals with seed pieces ranging from 1} to 2 cunces 
require quantities of seed very greatly in excess of those ordinarily 
used. On land well supplied with organic matter, an abundant 
supply of available plant food, and moisture, the use of large-sized 
pieces or whole tubers from 1} to 2 ounces in weight will usually 
prove a profitable investment. 

A safe general rule to follow in planting potatoes is to increase or 
decrease the distance between the rows, as well as the hills, in accord- 
ance with the size of the seed piece used, the variety grown, the fer- 
tility of the soil, its moisture-holding capacity, and the average nor- 








94 Farmers’ Bulletin 1064. 


mal rainfall] that’ may be expected when the plants are developing 
their tubers. The nearer the soil and weather conditions approach 
the ideal, the larger the seed piece and the closer the planting. 
Early-maturing varieties may be planted more closely than late- 
maturing sorts, because the plants, as a rule, do not grow as large. 


TABLE 1V.—Numober of bushels of potatoes required to plant an acre at different 
spacings with seed pieces of various sizes. 


Seed required, the average weight of seed pieces used heing as given 
(bushels), 


Spacing of rows and seed pieces. |. eee a a 


| 


l [ l 
4 ounce. | } ounce. | 1 ounce, {1} ounces./13 Gunces.)1} ounces.| 2 ounces. 
\ | 
=a | 
| 


Rows 30 inches apart: 
S-inch spacing. ...essesseess 
19-inch spacing » 
12-inch spacing 
14-inch spacing 
i6-inch spacing 
i8-inch spacing 
24-inch spacing............. 
36-inch spacing 

Rows 32 inches apart: 
$-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 

Rows 34 inches apart: 
&inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing . 
18-inch spacing. 
24inch spacing. 
36-inch spacing. 

Rows 36 inches apar 
§inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing............. 
36-inch spacing 

Rows 42 inches apart: 
18-inch spacing 
24-inch spacing. . . 
30-inch spacing. . 
36-inch spacing 

Rows 48 inches apart: 
18-inch spacing 
24-inch spacing 
30-inch spacing 
36-inch spacing 
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A study of Table IV discloses the fact that the quantity of seed 
required for planting an acre of potatoes with 2-ounce pieces at a 
spacing of 30 by 8 inches is more than 54 bushels. When the spac- 
ing in the row is doubled, that is, made 20 by 16 inches, only one-half 
this quantity will be required. It is believed that when seed pieces 
averaging 2 ounces in weight are used, a spacing of 12 to 14 inches 
may be expected to give better results than 10 to 12 inches. In 
other words, the spacing of the plants in the row is to a large extent 








Late or Main-Crop Potatoes. 











governed by the size of the seed piece used. It should further be 
remembered that in the semiarid regions of the West, where a mois- 
ture deficiency is almost certain to occur, wider spacings must be prac- 
ticed than in the humid sections of the East. 

In northern Maine, where large acreages of potatoes are grown for 
seed, many growers make a practice of planting Irish Cobbler seed 
pieces 32 by 8 or 32 by 10 inches apart. Such spacing, according to 
Table III, will require 24,502 and 19,602 seed pieces, respectively, 
for an acre. By referring to Table IV it is found that with seed 
pieces averaging one-half ounce in weight and spaced 34 by 8 inches, 
it will require 12 bushels and with three-fourths-ounce seed pieces 18 
bushels to plant an acre. When seed pieces of the same size are 
spaced 34 by 10 inches, the quantities required are 9.6 and 14.4 
bushels, respectively. As has been previously stated, the practice 
in northern Maine is to plant from 5 to 6 barrels of seed per acre, 
or 13.75 to 16.5 bushels, respectively, which would indicate that the 
average seed piece used by the Maine potato grower is approximately 
three-fourths ounce in weight. It is believed that better results 
would be secured if larger-sized seed pieces were used. 


















PLANTERS. 










In most commercial potato-producing regions in the North and 
West, horse-drawn machine planters are extensively used. There are 
some localities, however, where hand planters are still in use. The 
machine planters are of two general types, the picker and the 2-man 
type. The picker type of machine requires but one man to operate 
it. The seed pieces are picked up by forks attached to a revolving 
vertical disk which passes through a compartment containing the cut 
seed. The seed piece thus picked up by each fork is stripped off as it 
passes between two fingerlike attachments and falls into the drop- 
ping tube. Accuracy in planting is largely dependent on the uni- 
formity in size and shape of the seed pieces used, 

In the operation of the 2-man planter the seed pieces are raised 
singly from the hopper by a revolving cogged wheel and deposited in 
the pockets of a revolving horizontal disk, which discharges the seed 
piece from each pocket as it passes over the dropping tube. The 
accuracy of this machine is dependent upon the ability of the second 
man, who sits in the rear, to see that each pocket has a seed piece 
and to remove any extra pieces that may be in others (fig. 13). 
With a good man in the rear, this type of machine will plant 100 per 
cent perfect, whereas with the picker type if a fork fails to get a seed 
piece or another fork spears two or more pieces there is no one to 
correct these mechanical errors. 
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The advantages and disadvantages of the picker and the 2-man 
type of planter are as follows: (1) The picker type requires only one 
man to operate it; (2) the picker type being entirely automatic in its 
operation it is possible to drive somewhat faster, thereby planting 
from 1 to 2 more acres a day than the 2-man type; but (3) the 2-man 
planter insures a somewhat better stand of potatoes than the picker 
type. 

The hand planter has the advantage of being cheap and conse- 
quently within the reach of every grower. On well-prepared sandy 
loam soils an active man can plant an acre or more a day. 





Fic. 18.—A 2-man planter. This particular planter does not have a fertilizer-distributing 
attachment. 


Most areas of 1 acre or less will be planted with a hand planter 
or by merely dropping the seed pieces in an open furrow and cover- 
ing them with the hoe, a cultivator, or plow. For the most part, 
the family supply of potatoes is grown from seed pieces dropped by 
hand rather than with any mechanical device. 


DEPTH OF PLANTING. 


There is no general rule as to the depth to plant the seed pieces or 
sets which will give the best results under all conditions. In other 
words, the character of the soil, the season at which the planting is 
done, the method of culture practiced, and the climatic conditions 
likely to prevail during the growth of the plant are the determining 
factors. For example, on heavy cold soil the depth should not be 
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more than 3 or 4 inches if level culture is to be practiced, or 2 to 3 
inches if the ridge method is followed, whereas on a light sandy loam 
soil, which is likely to be deficient in moisture, a depth of 4 to 6 inches 
will prove more satisfactory for level culture and 3 or 4 inches for 
ridge culture. Each grower must regulate the depth of planting to 
conform to his own peculiar conditions. It must be remembered 
that in very early planting the depth should be less than in late 
planting, because the ground is colder and the crop is less likely to 
suffer from heat or drought. 










LEVEL OR RIDGE CULTURE. 





Broadly speaking, but two systems of culture are practiced in the 
areas producing late potatoes in the United States, viz, the level and 
the ridge. The system followed is determined to a large extent by 
the seasonal conditions which normally prevail in a given part of the 
country during the growing period of the plant and particularly dur- 
ing the latter portion of the season. If the period in which the 
plants are developing tubers is likely to be hot and dry, level culture 
should be practiced, but if the reverse is true ridge culture may give 
better results. Another controlling factor is that of the weather at 
the time of harvesting the crop. Where rainy weather may be ex- 
pected, the ridge system will prove most satisfactory, because the 
land dries out quicker, thereby making harvesting operations possible 
when under level culture the digging of the crop might be seriously 
delayed. 

In general, the ridge system of culture is largely confined to Maine, 
western New York, and those irrigated sections of the West where 
it is necessary to provide furrows in which to run the irrigation 
water. Throughout Michigan, Wisconsin, Iowa, and Minnesota the 
level system of culture is commonly practiced. 



















CULTIVATION. 






The main objects of cultivation are to destroy weeds, conserve 
moisture, liberate plant food, aerate the soil, and, in consequence of 
keeping it in a loose, friable condition, to encourage root action. The 
prevention of weed growth may be very greatly facilitated by har- 
rowing with a spike-tooth harrow lengthwise of the rows a week or 10 
days after planting, or if the surface of the soil has not been com- 
pacted a weeder may be used with almost equally good results. 
This operation should be repeated as often as may be necessary to 
subdue weed growth or to maintain an earth mulch until after the 
plants are well above ground. If a harrow is used when the plants 
are coming up, it should be one which is so constructed as to permit 
slanting the teeth backward; otherwise the plants may be injured 
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seriously. When the plants are sufficiently developed to define the 
rows the soil between them should be cultivated as deeply as possible, 
care of course being taken not to cause the plants injury through root 
pruning. The next and each subsequent cultivation should be 
shallower than the preceding one and farther and farther away from 
the plants. Whether the implement used be a shovel plow, horse 
hoe, or a 1 or 2 horse cultivator, it should be adjusted so as to throw 
some soil toward the plants, the object being to keep the surface of 
the soil stirred or covered with loose soil in order to conserve moisture 
and prevent weed growth (figs. 14 and 15). 

With the ridge system cultivation can be continued later than 
where level culture is practiced, because in the former case the roots 


Fic. 14.—First cultivation and horse hoeing of the potato crop in Aroostook County, Me., 
June 5, 1918. 


of the potato plants are very largely, if not wholly, confined to the 
ridged earth, and the furrow between may therefore be cultivated 
with more or’ less impunity and slight quantities of soil “ winged” 
toward the piants. On the other hand, in level cultivation the roots 
soon spread out through the soil between the rows, making cultivation 
a rather hazardous practice on account of the almost certain heavy 
root pruning and consequent injury to the crop that inevitably 
results. Careless cultivation or its continuance too late in the season 
has been responsible for many a poor yield. A single cultivation 
when the soil is well filled with roots may, in the absence of a rain 
soon after cultivation, reduce the yield fully one-half. It is impor- 
tant, therefore, that the cultivation of the potato shall be intelligently 
performed to the end that the crop may receive the maximum benefit 
and minimum amount of injury from it. The aim should be to give 
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as thorough tillage as possible in the early development of the crop, 
so as to afford the most favorable conditions for the completion of the 
growth of plants and tubers. As a rule, cultivation should cease 
soon after the tubers have set (fig. 16). 








SPRAYING. 






The object of spraying the potato plant is to protect its foliage 
from injury resulting from attacks of fungous diseases and insect 





enemies. 
The principal fungous diseases of the foliage which can be con- 
trolled by spraying with a fungicide are the early and late blights. 







Fig. 15.—Ridging the soil over the potato plants with a disk horse hoe in Aroostook 
County, Me., June 5, 1918, 











The former is generally more prevalent and causes greater injury 
to the potato crop of the Middle West than in the East. Technically 
speaking, early-blight injury is strictly confined to the foliage, but 
as a result of such injury its attack is indirectly expressed in a more 
or less material reduction in the yield of tubers. The late-blight 
fungus is capable of attacking the foliage, stem, and tuber of the 
plant, but under certain conditions it may not actually infect the 
tuber, though causing a decided reduction in yield whenever any 
considerable portion of the foliage is affected. 

The early blight is not as easily or as completely controlled by 
applications of fungicides as the late blight. Thus far, Bordeaux 
mixture is the most efficient agency for the control of these two 
diseases. 
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The time and frequency of applying Bordeaux mixture are largely 
determined by the character of the season and the section of country 
in which the crop is being grown. Late blight, for example, seldom 

causes injury to the potato crop of the Middle West except in the 
northern portions of the States east of the Mississippi River, and as 
a rule these States do not suffer from this fungous disease until 
rather late in the growing season. In a measure, the same statement 
is true of the early blight, especially with reference to the time of 
its development, but it does not apply as regards the infrequency of 
its attack, because it is usually prevalent, to some extent at least, 


Fic. 16.—A field of Irish Cobbler potatoes in full bloom, Caribou, Me., July, 1914. No 
further cultivation should be given. 


practically every season. Owing to the above conditions and to a 
later date of planting in many of these areas, it is not necessary to 
begin spraying for fungous diseases as early in the season as is done 
in some portions of the East where both the early and late blights 
may appear much earlier. This is particularly true with respect to 
the early blight, which on varieties planted for early marketing may 
attack the foliage the latter part of June or early in July. Gener- 
ally speaking, few, if any, commercial growers spray their potato 
plants primarily for the purpose of controlling the early blight. 
Spraying is only general in localities in which the late blight occurs 
with more or less regularity. It should begin in the northern New 
England States early in July. In other sections, where the crop .is 
planted later, it may be deferred somewhat. 
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The chief insect pests of the potato which prey upon the foliage 
are the Colorado potato beetle, the potato flea beetle, and certain 
plant lice. The first two are leaf-eating and the last ones are sucking 
insects. 

The Colorado potato beetle is readily controlled by spraying the 
foliage with some form of arsenical poison, such as lead arsenate, 
zinc arsenite, or Paris green. 

The flea beetle is a much more difficult insect to handle, because it 
consumes less foliage and is not as easily poisoned as the Colorado 
beetle. It is most effectively held in check by keeping the foliage 
well covered with Bordeaux mixture. Plant lice, owing to the 
manner in which they take their food from the plant—that is, by 
sucking its juices—must be dealt with by applying what is known as 
a contact insecticide, such as kerosene emulsion, tobacco extract, or 
whale-oil soap. A proprietary compound sold under a trade name, 
which is in reality a strong decoction of nicotine sulphate, is gen- 
erally considered the most satisfactory, as it is the most easily pre- 
pared and applied. 

As a rule, in the late-blight sections the potato grower makes a 
practice of combining with Bordeaux mixture the arsenical poison 
used in destroying the Colorado beetle, thereby providing a more 
efficient protection against the flea beetle, because the leaves when 
covered with Bordeaux mixture are far less appetizing to the latter 
pest, and in addition to this the plants are protected against the early 
and late blights. 

The following formula and brief directions are offered for the 
preparation and application of Bordeaux mixture: 

5 pounds of copper sulphate (blue vitriol). 
5 pounds of quicklime or dehydrated lime, 
50 gallons of water. 

Prepare the mixture in the following manner: Dissolve the copper 
sulphate and slake the quicklime in separate wooden or earthen 
vessels in 4 or 5 gallons of water. Dilute each lot to 25 gallons and 
then simultaneously pour them together into a third vessel, stirring 
the mixture vigorously as poured. Strain the mixture carefully 
before it goes into the spray tank, and apply it to the foliage of the 
plants with a spray pump capable of developing a strong pressure, 
using a nozzle so constructed as to make a very fine and even distri- 
bution of the spray material. A spray-mixing platform with an 
elevated tank greatly lessens the labor involved in preparing 
Bordeaux mixture and in filling the spray tank (fig. 17). 

The object of spraying is to cover the foliage with the fungicide or 
insecticide so thoroughly as to preclude the possibility of fungous or 
insect pests causing any material injury to the plants. In addition 
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to this, usually an indirect advantage is derived from spraying which 
is very often lost sight of. This is that well-sprayed plants seem to 
suffer very much less foliage injury from tipburn than unsprayed 
plants. It is claimed by some that the copper contained in the 
Bordeaux mixture serves as a stimulant to the plant, but however 
that may be, it has been many times demonstrated that in seasons 
in which a long period of drought or heat has occurred the foliage of 
the sprayed plants suffers much less than the unsprayed ones and the 
resultant yields are sufficiently greater, as a rule, to more than repay 
the grower for the cost of spraying.’ 


Fic. 17.—Spray-mixing outfit used by the United States Department of Agriculture on 
Aroostook Farm, Presque Isle, Me. The pump is operated by a gasoline engine. 


Where late blight is likely to occur, potatoes in the home garden 
may be protected by dusting them with dry Bordeaux mixture or 
some proprietary fungicide. Where insect protection alone is neces- 
sary, a mixture of dehydrated lime and Paris green at the rate of 1 
pound of poison to 20 pounds of lime may be dusted over the plants. 
Used in liquid form, milk of lime should be added to it to prevent 
injury. Dry materials may be applied with a dust-distributing can, 
or even by placing them in a cheesecloth bag and shaking over the 
plants. Liquid applications on a small plat may be made with a 
watering can or garden atomizer. 


1For further information on the control of fungous diseases and insect pests of the 
potato, see Farmers’ Bulletins 544 and 868. 
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HARVESTING THE CROP. 





The harvesting season for the late crop of potatoes begins in Sep- 
tember in the New England States and ends in November in the 
Middle West. 

Except where a relatively small acreage is grown, the crop is 
harvested with an elevator type of digger. Where smaller areas are 
devoted to potato culture a simple plowlike digger may serve to 
harvest the crop. When this type of digger is provided with a device 
for rocking or agitating the fingerlike attachment in the rear, which 
is designed to separate the tubers from the soil, fairly good work is 


Fic. 18.—The elevator type of digger, which in the New England States is usually oper- 
ated with a pair of horses, 


done and the machine proves to be a very satisfactory substitute for 
the more expensive elevator digger. 

Small areas are often harvested by the use of the ordinary turn- 
ing plow for lifting the tubers out of the ground or by using a spad- 
ing fork; in fact, the fork is exclusively used when selecting hills 
from which to start the seed patch. 

The potato digger usually is operated with two horses in the New 
England regions, whereas in the West three or four horses are re- 
quired to haul the machine when actually engaged in digging. These 
differences in horsepower requirements are largely due to the char- 
acter of the soil on which the crop is grown and the system of culture 
practiced. Within the past year elevator diggers have been placed 
on the market the machinery of which is driven by a small gasoline 
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engine mounted on the digger, which simply operates the carrier 
and the vine-clearing device, the machine itself being hauled by two 
horses. This necessarily lightens the draft of the machine materially 
and makes it possible to dig a larger acreage. On the other hand, 
it adds very greatly to the first cost of the machine, and its use is 
not likely to become very general except with the larger growers in 
those regions in which the digger is operated with two horses (figs, 
18 and 19). 

In Maine the tubers are gathered in wooden splint baskets, from 
which they are dumped into barrels and hauled to the storage house 


Fic. 19.—In the Central West and West three or four horses are generally used to haul 
the potato digger. 


or shipping point. The empty barrels in either case are returned 
to the field. In western New York and in Michigan and Wisconsin 
it is quite generally the custom to gather the tubers in slatted crates, 
in which they are hauled direct to the shipping point or to the storage 
house. This method is considered much more satisfactory than 
that practiced in Maine, because it reduces the chance of rough 
handling, especially when the picker empties the first basket which 
goes into the barrel. The usual custom is to dump the potatoes into 
the barrel without making any pretense of tipping it in order to break 
the force of the fall. The injurious effect of such rough handling, 

‘especially if the tubers are somewhat immature, can be vendlily 
appreciated. Much of this injury could be av dided if a little care 
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was taken in emptying the first two or three baskets by tipping the 
barrel or lowering the basket into the barrel before emptying it. In 
western Minnesota and points west of that territory the tubers are 
gathered in wire baskets, from which they are either thrown on the 
grader, screened, and put in 2-bushel sacks or from two to three 
baskets are emptied into each sack, which is then hauled to the 
storage house without tying (figs. 20 and 21), the grading in the 
latter case being done in the storage house as the crop is marketed. 

In the East little grading is done in the field other than leaving 
the very small, scabby, diseased, sunburned, or badly cut tubers 












Fic. 20.—Hauling potatoes from the field in untied sacks from which they are emptied 
directly into the storage house. Greeley, Colo. 













on the ground, to be gathered up later for starch making or for 
stock feed. Little, if any, greater care is exercised in this respect 
when the crop is sold directly from the field. 








FIELD SIZING. 






In the West, where field sizing is most commonly practiced, it is 
the rule to have the potato sizer mounted on metal or wooden run- 






ners to which one or two horses are attached. The grader follows { 
the pickers as they move back and forth across the field (fig. 22). 
Usually one operator can size and sack the potatoes gathered by 4 





three pickers. Where the crop is handled in this manner all the 
sound tubers are picked up at one operation. This device screens 
and separates the crop into two sizes, and the operator who manipu- 
lates it is supposed to remove all of the sunburned, diseased, and 
badly cut or bruised tubers as they pass over the screen, such tubers 
going into the culls. For a more detailed account of the grading 
and marketing of potatoes, see Farmers’ Bulletin 753." 









1More, C. T., and Dorland, C. R. Commercial handling, grading, and marketing of 
potatoes. U.S. Dept. of Agr., Farmers’ Bul. 753, 43 p. 1917. 
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STORAGE. 


In all regions where late potatoes are produced on a commercial 
scale the problem of storage is an important one, as it is physically 
impossible as well as economically undesirable to attempt to market 
the entire crop in the autumn. The only way in which the potatoes 
can be handled successfully so as to insure a uniform supply through- 
out the winter is to provide sufficient storage on the farm or at the 
shipping station for 65 to 75 per cent of the total crop. Every 
commercial grower should make such provisions as may be necessary 
to care for at least 75 per cent of his crop, and he would often find 
it convenient to be able to store all of his crop. Various types of 
storage places may be employed, such as pits in cheaply or substan- 


Fic. 21.—Hauling potatoes from the field to the storage house in untied sacks. Sabin, Minn. 


ticlly constructed dugouts, cellar pits where the houses have straw 
and earth-covered roofs such as may be found in the arid or semi- 
arid regions of the West, or a similar type with water-tight roof 
which is in common use in the Middle West and some portions of the 
East, or the more expensive type of house such as one finds in Maine. 
Each grower must determine for himself which of these types of 
storage house is within his means and best meets his requirements. 

For further information as to details of construction and other 
matters pertaining to storage houses, see Farmers’ Bulletin 847. 

The requirements for the successful storage of potatoes may be 
stated as follows: 


(1) The tubers must be protected from extremes of cold and heat. A tem- 
perature ranging from 35° to 40° F. is considered satisfactory. 
(2) Sufficient ventilation must be provided to remove foul air and excess 


moisture. 
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(3) The storage house must be so constructed as to make it possible to ex- 
clude the light, as the table quality of potatoes quickly deteriorates in the light. 

(4) The tubers should be dry and reasonably free from dirt when put into 
storage. An excess of moisture or of soil increases the amount of heat generated 
in a newly stored pile of potatoes. The soil tends to close up the spaces between 
the tubers, thus cutting off air circulation and helping to retain heat that would 
otherwise escape. 

(5) All diseased, badly cut, or bruised tubers should be removed from the 
crop before putting it into storage. 

(6) It is not advisable to store potatoes at a greater depth than 5 or 6 feet, 
and the floor dimensions of the bin should not be greater than 12 by 12 feet 
unless provided with a series of ventilating shafts for the escape of moisture 
and heat. Ventilated division walls and floors are also desirable.’ 


Fic, 22.—Grading or sizing potatoes in the field. Jerome, Idaho. 


It is a common practice for commercial growers and shippers to 
store potatoes in bins to a depth of 10 to 15 feet. This is almost 
certain to entail a much heavier shrinkage loss than when stored at 
a depth of not more than 6 feet. The heavier shrinkage is the result 
of the greater degree of heat generated by a large pile of potatoes, 
which results in a higher moisture loss as well as a heavier loss from 
decay, as it is well known that heat and moisture are both conducive 
to the development of organisms causing tuber rots. Frequently 
the losses sustained when potatoes are stored under the conditions 
just mentioned may reach 25 per cent, and where care has not been 
exercised in rigidly removing all diseased tubers before storing the 
crop the loss may exceed that figure. 


2 Stuart, William. Potato storage and storage houses. U. 8. Dept. of Agr., Farmers’ 
sul, 847, 27 p. 1917. 
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Potatoes stored throughout the winter season under conditions 
meeeting the requirements suggested above should not sustain an 
actual loss in storage of more than 5 per cent, and under exception- 
ally good conditions it may be as low as 3 or 4 per cent. Assuming 
that 5 per cent represents the average loss under good storage con- 
ditions and that 20 per cent would be a fair average allowance under 
poor conditions, the actual monetary loss sustained by the grower or 
dealer on 300,000 pounds of potatoes would in the one case be 15,000 
pounds and in the other 60,000 pounds, or expressed in dollars on a 
basis of $1 per hundredweight a loss of $150 under good and of $600 
under poor storage conditions. Besides this, there is an additional 
loss in storing potatoes to a depth of 10 to 15 feet which is not usually 
taken into consideration, and that is the mechanical injury through 
the cracking and bruising of the tubers at the bottom of the pile due 
to the great weight of the potatoes on top. 


SUMMARY. 


(1) About 85 per cent of the potatoes of the United States are 
grown as a late or main crop. 

(2) The potato is essentially a cool-loving plant; hence its pro- 
duction is confined very largely to the cooler portions of the world. 

(3) While the potato thrives best on sandy, gravelly, or clayey 
loam soils, it is probably as cosmopolitan in its soil requirements as 
any other agricultural plant. 

(4) Potatoes are most successfully and economically produced on 
land on which a definite crop rotation is practiced. Leguminous 
crops, such as clover or alfalfa, are the best preparatory crops. 

(5) Thorough preparation of the land is essential if a heavy crop 
is to be secured. 

(6) The potato must have an abundant supply of available plant 
food in order to produce a maximum crop. Farm manures are 
valuable but are not well balanced; they give the best results when 
supplemented by an application of commercial fertilizer containing 
a relatively low percentage of nitrogen and potash and a high per- 
centage of phosphorus. 

(7) The Green Mountain and Rural varieties are the leading late 
or main-crop potatoes in the northeastern United States, and the 
Rural and Burbank varieties in the West. 

(8) The date of planting should be governed by the character of 
the growing season. In northern regions where the season is short 
there is little, if any, choice left to the grower other than to plant as 
soon as it is considered safe from late spring frosts. Where the 
growing season is longer than is required for the complete maturity 
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Ve of the potato, planting should be delayed if by so doing the period of 
on tuber formation can be deferred until after the passage of a hot, dry 
ng period. 

” (9) The use of good seed is necessary if large yields are to be 

ler secured. 

= (10) A liberal use of seed is advisable. Seed pieces weighing 14 
ee to 14 or 2 ounces are preferable to smaller ones. 
is (11) Maximum yields can not be secured if the rows are spaced too 
00 far apart or the distance between the plants in the row is too great. 
. (12) The 2-man type of planter when properly operated insures a 
ly better stand than the picker type, but is somewhat more costly to 
zh operate. 

“= (13) Whether the level or ridge system of culture is preferable is * 
determined largely by climatic conditions. In irrigated regions ridg- 
ing is necessary for the proper distribution of the water. 

(14) Thorough cultivation of the potato crop is essential to a 
re profitable yield. 





(15) Spraying the growing plants is necessary for their proper 
protection from insect pests and fungous diseases. 

(16) In the strictly potato-producing regions of the United States 
the crop is harvested with the elevator type of digger. 

(17) There is considerable lack of uniformity in the areas of the 
United States producing late potatoes with respect to the packages 
or containers used in handling the crop. 

(18) A good potato storage house is almost a necessity if maximum 
returns from the crop are to be secured. 
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HE IMPQRTANCE of the potato for table use is 
not generally realized by the consumer. The 
potato stands second only to wheat as a human food. 


The potato industry resolves itself into the produc- 
tion of an early or truck crop anda late or main crop. 
The early crop goes into immediate consumption as 
soon as harvested, while normally only about one- 
third of the late or main crop is moved to the con- 
suming centers when harvested, the remainder being 
stored as a reserve supply for winter and spring use. 


The early or truck crop is grown in the South, 
and the late or main crop is produced almost ex- 
clusively in the North and constitutes about 85 per 
cent of the total potato crop of the country. 


The essentials for the production of a maximum 
crop of potatoes are good soil properly prepared, an 
ample supply of available plant food, high-grade 
seed of a suitable variety used liberally, careful till- 
age, and thorough spraying to protect the foliage 
from insect and fungous enemies. 


A maximum return from the crop after its pro- 
duction is dependent upon the care with which the 
potatoes are harvested, stored, graded, and sacked, 
and the ability of the grower to sell at the most 
advantageous time and in the best markets. 


The information contained in this bulletin is 
primarily intended for the potato growers of the 
northeastern United States. Information relative to 
potato growing in the far-western States is contained 
in Farmers’ Bulletin 953, entitled “ Potato Culture 
under Irrigation.” 


Washington, D. C. Issued September, 1919 
Revised July, 1926 
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IMPORTANCE OF THE CROP 









: : ; ‘ ‘ ¢ 
HE potato industry resolves itself into the production of an early i 
4 or truck crop and a late or main crop. The first is confined to 

a 





the South and the latter very largely to the North. The production 
of late or main-crop potatoes in the United States is of vastly greater 
importance than that of the early crop. Roughly speaking, the : 
early crop is about 15 per cent and the late crop 85 per cent of the 

3 







total potato crop of the country; or, stated in bushels, about 85 
bushels of the late crop are produced for each 15 bushels of early | 
potatoes. 








THE POTATO A NORTHERN CROP 









Though the production of late-crop potatoes is not wholly confined M 
to the North, it is in reality very largely restricted to the northern i 

tier of States. This is by no means an accidental circumstance, as it i 

is a well-recognized fact that the potato does best in regions where r 
the summer temperatures are relatively low and where irrigation i 
water is available or the annual rainfall is ample and reasonably well 
distributed throughout the growing period. Such climatic conditions 
prevail to a large extent in the northeastern portion of the United 
States and in some of the more elevated portions of the West. Lati- 
tude and altitude, to a considerable degree, govern potato growing in 
the North and West. Location coupled with suitable climatic condi- 
tions determines the extent of the crop in any given State. Thus, the 
principal potato-producing States are New York, Minnesota, Wis- 
consin, Michigan, Maine, and Pennsylvania. These six States during 
the years 1916 to 1920 produced 167,733,600 bushels out of an average 


“ 

















Farmers’ Bulletin 1064 


production for the entire country of 373,416,800 bushels, or nearly 
44.9 per cent of the total crop. In the five-year period 1921 to 1995 
the same States averaged 193,824,600 bushels, or 48.9 per cent of the 
total crop and 56.7 per cent of the late crop. The relative produe- 
tion of these six States is graphically represented in Figure 1, in 
which the two five-year periods are compared. 

It would be misleading to assume that because New York, Minne- 
sota, Wisconsin, Michigan, Maine, and Pennsylvania produced be- 
tween 53.3 and 56.7 per cent of the late potatoes grown in the United 
States, they are necessarily better adapted to potato production than 
Colorado, Idaho, or any of the other far-western States. The real 
reason is that they are better favored with respect to the large con- 
suming centers of the United States. This statement is amply sub- 
stantiated when the average acre yields of the 21 Northern and 11 
far-western States are compared. 

These data, as presented in Table 1, show that Maine comes first, 
with an average acre production for the years 1921 to 1925 of 2626 

bushels; New York 

ranks fourteenth, 

i916 | Lida ** with 112.4 bushels; 
ee Pennsylvania six- 
teenth, with, 108 bush- 

PRRPL SCO REELS els; Michigan sey- 

t92 | MAZZI 88.9 Pence enteenth, with 1066 


to < 395,937200 BUSHELS “ : 
925 is bushels; Wisconsin 


Fig. 1.—Diagram showing the comparative production of nineteenth, with 106 
potatoes in the six principal potato-producing States bushels; and Minne- 
and in the entire United States for the two 5-year . ‘ . s 
periods, 1916 to 1920 and 1921 to 1925 sota twentieth, with 

99.2 bushels. Of the 


far-western States, Idaho ranks second, with 183.2 bushels; Nevada 
third, with 174.2 bushels; Utah fourth, with 168.4 bushels; Cali- 
fornia seventh, with 147 bushels; Washington eighth, with 146 bush- 
els; and Colorado ninth, with 140 bushels. Six of the eleven far- 
western States are found within the first nine States in the list. 

It should be said, however, in explanation of the seemingly poor 
showing made by the Northern States that irrigation water plays an 
important role in potato production in the far-western States. Water 
is one of the limiting factors in the northern group of States. 


TABLE 1.—Comparison of the average acre production of potatoes in the 
Northern and far-western States, 1921 to 1925 
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yields Rank State | yields [nam State 


Acre 
yields 


| | | 

Bushels || Bushels || 

262. 2 Rhode Island 130. 0 i} 

183. 2 New Jersey | 123.8 i} 

174.2 New York.-......| 112.4 || 

| 168.4 5 | Montana___-_.....} 109.4 |} 

New Hampshire_.} 153.0 5 | Pennsylvania_....| 108.0 |} 

| Michigan -_......- 106. 6 || 

California 7. | Wyoming 106. 6 i 

Washington . | Wisconsin.___---.-| 106.0 || 

Colorado ; | Minnesota - -_- 99, 2 || 

Massachusetts_..| 135.0 | | Oregon | 98.0 || 
Connecticut 


Bushels 
86.2 
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LATE-POTATO PRODUCTION CENTERS 






Although the production of late potatoes is largely centered in 
the six States previously mentioned, it is by no means confined to 
them; in fact, if one were asked to name the distinctively potato- 
producing centers in these States, he would have some difficulty 
in doing so. The only well-recognized sections at the present time 











ne- 

bs are Aroostook County, Me.; western New York; and the Red River 
ted | Valley in Minnesota. Pennsylvania has no distinctively commercial 
1an center; neither has Michigan nor Wisconsin. A few years ago it 
eal | might have been said of Wisconsin that the central portion of the 
on- | State, comprising Portage, Waupaca, and Waushara Counties, was 
ub- | the strictly commercial section, but within the last few years the 
11 | center of production has been moving northward, until at the pres- 






ent time there does not appear to be any outstanding potato-produc- 































rst, | ing district. Outside of these six States the following potato-grow- 
26 } ing districts are generally recognized: The Louisville district in 
ork Kentucky; the great American bottoms, in the vicinity of St. Louis; 
h, the Kansas (Kaw) River Valley in Kansas; the Greeley, San 
Is; Luis Valley, Carbondale, and Montrose districts in Colorado; the 
iX- Idaho Falls and Caldwell districts in Idaho; the Yakima Valley in 
sh- Washington; and the delta sections of the San Joaquin and Sacra- 
Ey- mento Rivers near Stockton, Calif. In mentioning the above dis- 
6.6 tricts it is realized that there are many other localities which are of 
sin equal or greater importance than those specified, but no distinctive 
06 name has been given to them. 
1e- 
ith SOIL REQUIREMENTS 
he 
da The potato is probably as cosmopolitan in its soil requirements 
li- as any of our crops and is widely grown throughout the United 
h- States; nevertheless it succeeds much better on certain soils than 
r- on others. This is well shown by the behavior of potatoes on the 
Caribou loam soil in Aroostook County, Me., as compared with the 
or Washburn loam soil of the same district. 
un The Caribou loam soil is described by the Bureau of Soils as a 
er hazel-brown silty loam with a plenteous admixture of small frag- 
ments of decomposing rocks which have been disintegrated by the 
flow of water or by the action of frost from the calcareous shale 
he rock beneath. It was originally covered with hardwood timber, 
such as maple, oak, and beech. 
Typical Washburn loam soil is black in color and generally oceurs 
Q in the lower portions or depressions in the field. This type of soil 
‘ was originally covered with soft woods, such as cedar, pine, and 
2 spruce. It is deficient in potash and seems to be very generally in- 
12 fested with the organisms of common scab. Where of equal fer- 
4 tility, larger and better crops of potatoes are always obtained from 
a the Caribou loam type of soil; in fact, if the Washburn loam soil was 
"2 segregated instead of being interspersed with the Caribou loam it 
7 is doubtful whether any grower would attempt to produce potatoes 
1 on it. 


Many similar comparisons might be made between other types of 
soil occurring in the potato-producing areas of the North and West. 
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Certain types of soil are preeminently suited to the production of 
potatoes provided the necessary fertility is maintained. Generally 
speaking, potatoes succeed best on a gravelly or sandy loam soil 
which is naturally well supplied with moisture. Loose shifting sand 
and heavy clay loam or gumbo soils are unsuited to the crop, as are 
also thin soils underlain with a cold impervious subsoil. 


CROP ROTATION 


The crops which may be grown in rotation with potatoes in the 
region under discussion afford considerable latitude in the establish- 
ment of a definite rotation. In the strictly northern areas, as, for 
example, the New England States and the northern portions of New 
York, Michigan, Wisconsin, Iowa, and Minnesota, a 3 to 5 year rota- 
tion is generally practiced, in which the clovers play an important 
role. In a 3-year rotation a grain crop follows the potato crop, 
clover and grass seed being sown with the grain. The next year the 
first cutting of clover is made into hay, while the second growth is 
turned under in the late summer or early autumn in order to insure 
the decomposition of the sod and to expose the upturned soil to the 
action of the elements during the winter. When a longer rotation is 
practiced, it usually involves the retention of the land for hay pro- 
duction for one or two years, or the land may be pastured for a 
year or two. Occasionally a grower is found who prefers to follow 
the grass crop with corn and the next year with potatoes. 

Where alfe lta is grown, it is desirable to practice a longer rotation, 
as it takes two years to get an alfalfa crop well established. Where 
sufficient land is available itis customary to keep it in alfalfa from 
three to five years. In one instance a very successful potato grower 
sows a mixture of clover and alfalfa seed in a 3-year rotation of 
potatoes, wheat, and clover, and alfalfa for hay. 

Every potato grower should study carefully the best crop rotation 
for his own particular conditions, and having determined what crops 
best meet his requirements should rigidly adhere to them. Success 
in the conduct of any business is largely dependent on adherence to 
well thought out and executed plans which experience has shown to 
give the most satisfactory results. 


PREPARATION OF THE LAND 


Where the land is not subject to washing during the winter, it is 
usually preferable to plow a clover or alfalfa sod in late summer or 
early fall. A few successful potato growers prefer to plow their 
clover or alfalfa sod in the late spring, claiming that the new growth 
thus obtained when turned under deeply soon decays and becomes 
available to the growing plants. However this may be, it is believed 
that fall plowing is generally the more desirable practice, because it 
insures a more complete decay of the sod and in addition exposes the 
upturned soil to the sweetening and disintegrating influences of sun 
and wind, freezing and thawing, and rain and snow during the 
winter months. 

In handling an alfalfa sod it is customary to crown the land in 
early fall. Crowning consists in plowing the land 3 or 4 inches 
deep, using a broad and sharp-edged point in order to cut off the 
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alfalfa crowns below the surface of the ground. An occasional disk- 
ing or harrowing of the newly crowned land in the fall greatly 
facilitates the drying out of the alfalfa crowns and their consequent 
destruction, thereby materially lessening the cultural care of the 
potato crop during the ensuing season, at least in so far as it per- 
tains to the eradication of the old alfalfa plants. 


DEPTH TO PLOW 


In some respects the question of depth to plow is a difficult one to 
answer because the depth of the surface soil and the character of the 
subsoil are in a large measure the determining factors. If the sur- 
face soil is deep and fertile it may be plowed to a depth of 10 inches 
or more (fig. 2), but if shallow it is not advisable to plow more than 


Fic, 2.—Plowing with a caterpillar tractor a clover sod for the next year’s potato 
crop. Presque Isle, Me., August, 1918 


half an inch or an inch deeper than the surface soil. For example, if 
the surface soil is but 6 inches deep, it is best to plow to a depth of 
614 or 7 inches. 

FITTING THE LAND 


When the land is plowed in the fall, it should be left as plowed, 
but as soon as it is dry enough to work in the spring it should be 
gone over with a disk or spring-tooth harrow in order to conserve as 
much as possible of the winter’s supply of moisture for the potato 
crop which is to follow. 

ee the land is plowed in the spring it is very desirable to disk 

- harrow it as soon as plowed, in order to prevent the loss of 
batinsiie as well as the baking of the newly turned soil and the 
consequent difficulty involved in putting it into condition at planting 


time. 
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A good general rule to follow in fitting land for potatoes is to lose 
no opportunity in the spring to keep the surface soil broken up so as 
to prevent baling and the loss of moisture, which later on may be 
badly needed by the plants. When giving it the final preparation 
before planting the crop, no reasonable effort should be spared to 
put the soil in the very best mechanical condition possible. ‘To 
accomplish this may require the use of a cutaway or disk harrow; 
also a spring-tooth and a smoothing harrow. The character of the 
soil determines to a large extent the amount of horse or tractor labor 
necessary to put it in an ideal condition for planting. For example, 
a gravelly or sandy loam soil can be fitted with much less effort than 
a clayey loam soil, which has a strong tendency to run together 
after heavy rains and then to bake as it dries out. 

Well-prepared land is claimed by some growers to constitute 50 
per cent of the problem of producing a large yield of potatoes. This 
is probably an overestimate of its value, but it must be evident that 
it is a great asset in the production of a profitable crop. 


APPLICATION OF PLANT FOODS 


The question of a proper supply of plant food in the soil to insure 
a adidaihery yield of potatoes is one which must always receive 
the most careful attention of the grower if maximum yields are to be 
secured. The kind and the quantity of plant food that should be 
applied to the potato crop are in a certain measure determined by 
the previous treatment of the land on which the crop is to be grown 
and the fertilizing materials available for use by the grower. If a 
proper system of crop rotation has been followed and a clover or 
alfalfa sod has been turned under, that in itself is a guaranty of a 
fairly good supply of nitrogen, phosphorus, and potash, thé three 
chemical elements the lack of which is most likely to limit the plant 
growth, and it will go far toward reducing the quantity of plant 
food necessary to apply in order to produce’a maximum crop of 
potatoes. 

Van Slyke states ' that the tops and roots of red clover often con- 
tain 100 pounds each of nitrogen and potash and 50 pounds of phos- 
phoric acid per acre. He further states (op. cit., p. 556) that a 
crop of alfalfa contains 120 pounds of nitrogen, 100 pound of potash, 
and 30 pounds of phosphoric acid per acre. 

Various estimates have been given as to the actual quantities of 
these three elements that are removed by a crop of potatoes. For 
purposes of comparison, three of these estimates are presented in 
Table 2. The first two sets of figures are based on a crop of 150 
bushels per acre and the last on a maximum crop, for which Girard 
fails to give figures. 

If we compare these data with those representing the chemical 
constituents in a crop of clover or alfalfa, it becomes evident at once 
that either of these leguminous crops returns a larger amount of 
nitrogen, phosphoric acid, and potash to the soil when plowed under 
than the potato crop removes. Such being the case, the question at 
once arises as to the necessity for any addition of plant food to the 
crop. The answer is that a relatively small part of these chemical 


1Van Slyke, L. L. FERTILIZERS AND CROPS. 734 p., illus. 1917. 
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elements contained in the clover or alfalfa is immediately available 
to the plant; hence the necessity of applying a certain quantity of 
plant food that is immediately available. 


TABLE 2.—Quantity of nitrogen, phosphoric acid, and potash removed from the 
soil by a crop of 150 bushels of potatoes 






Soil elements removed (pounds) 


Source of estimate Ries as 
Phosphoric P 
1 


Nitrogen acid otash 
' 
5. ete eevee | Bb ts ee eet 
Van Slyke ! (p. 613).--.........--..--- ASS. S5SB A. SATA 31.5 13.5 45.0 
I I en oe wae | 27.8 12.0 43.5 
SE abe cold. aude nark nancial eee Race ee cn tadete here 98. 7 22.5 163. 4 


1 Van Slyke, L. L. FERTILIZERS AND CROPS. 734 p., illus. 1917. 
2 Woods, C. D., and Bartlett, J. M. EXPERIMENTS WITH POTATOES. Me. Agr. Exp. Sta. Bul. 57, p. 
154-155. 1899. 

‘Girard, Aimé. RECHERCHES SUR LES QUANTITES DE MATIERES FERTILISANTES N&CESSAIRES A LA CUL- 
TURE INTENSIVE DE LA POMME DE TERRE. Ann. Sci. Agron. s. 2, année 3, t. 2, fase. 2, p. 261-280. 1897. 








KINDS OF PLANT FOODS 


Generally speaking, fertilizers may be divided into two well- 
defined groups, viz, organic fertilizers, such as farm manures, dried 
blood, raw ground bone meal, and tankage, and the strictly inor- 
ganic fertilizers, such as nitrate of soda, sulphate of ammonia, acid 
phosphate, and the muriate and sulphate of potash. Where farm 
manures are available they may be used at the rate of 10 to 15 tons 
per acre. Practices differ as to time of applying the manure to the 
potato crop. On soils that do not leach badly during the winter, it 
is well to apply the manure to the land before fall plowing. The 
same practice should be followed on spring-plowed land; that is, 
the manure should be applied before plowing. The next best prac- 
tice is to apply it to both fall and spring plowed land prior to fitting 
it for the crop. 

Complete reliance should not be placed on farm manures in the 
fertilization of land for potatoes, as they are not well-balanced 
fertilizers. Well-preserved barnyard manure should contain ap- 
proximately 10 pounds each of nitrogen and potash and 5 pounds of 
phosphoric acid per ton. The application, therefore, of 10 tons per 
acre would be equal to 100 pounds each of nitrogen and potash and 
50 pounds of phosphoric acid, a quantity considerably in excess of 
the need of a normal crop, but not that of a maximum one. It 
must be remembered that a considerable part of the plant food con- 
tained in farm manures is not available the first season. It is there- 
fore desirable on soils known to be deficient in phosphorus to reen- 
force the manure by applying from 400 to 600 pounds of commercial 
fertilizer analyzing approximately 2 per cent of nitrogen, 12 per 
cent of phosphoric acid, and 2 per cent of potash. This insures an 
immediately available supply of the three elements most commonly 
lacking in the soil and necessary for satisfactory plant growth. On 
soils known to be infested with potato-scab organisms it is generally 
not advisable to use farm manures, as it is almost certain to increase 
the percentage of scab-infected tubers. 

On soils deficient in organic matter the application of farm ma- 
nures is, for several reasons, especially beneficial to the crops which 
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are grown upon them. This is particularly true in respect to the 
potato crop. The principal benefits accruing from the use of farm 
manures are (1) the addition to the soil of a considerable quantity 
of plant food, (2) an improvement of its physical properties, (3) its 
increased moisture-holding capacity, and (4) the increased bacterial 
action of the soil flora, particularly of the nitrifying organisms. 

Where farm manures are not available, or where, if obtainable, 
the price is prohibitive, commercial fertilizers are found to be a 
fairly satisfactory substitute on lands well supplied with organic 
matter. In some localities commercial fertilizers are used with such 
prodigality (2,000 to 2,500 pounds of a high-grade fertilizer per 
acre) that the question may well be raised whether such use is 
profitable. Prior to 1915 many potato growers in Aroostook 
County, Me., were in the habit of using a fertilizer analyzing 4 to 5 
per cent of ammonia (3.3 to 4.1 per cent of nitrogen), 7 to 8 per 
cent of phosphoric acid, and 8 to 10 per cent of potash. When the 
normal source of supply of potash was cut off during the World 
War, experience demonstrated that unnecessarily large quantities of 
potash were formerly used; in fact, it is now questionable whether 
any appreciable benefit is gained by the use of a fertilizer containing 
more than 6 per cent of potash, especially when used at the rate of 
a ton per acre. 

It is well to remember that maximum results from heavy applica- 
tions of commercial fertilizers can be secured only when used on 
land well supplied with organic matter. The reason for this is that 
soils deficient in organic matter are not retentive of moisture and 
hence do not furnish the amount necessary to dissolve the plant 
food constituents of the fertilizer; therefore the root hairs of the 
plant are not able to make use of it. All plant food in the soil must 
go into solution before it becomes available to the plants. 

The application of fertilizers containing more than 6 or 7 per cent 
of Viotadh are only justifiable on soils known to be deficient in that 
element. Such soils are found in most of the potato-growing areas 
of the Atlantic Coast States. In these sections where possible a 
fertilizer containing 5 per cent of ammonia, 8 per cent of phosphoric 
acid, and 7 per cent of potash should be purchased. It has been 
found that better results.are obtained from a fertilizer in which half 
of its ammonia content is derived from nitrate of soda or sulphate 
of ammonia or, better still, from both and the remainder from an 
organic source, such as dried blood -or tankage, than from one in 
which the ammonia is all derived from nitrate of soda or sulphate 
of ammonia. The reason for this is that the ammonia content of 
both the nitrate of soda and the sulphate of ammonia is immediately 
available, and owing to the ease with which ammonia is leached out 
of the soil or escapes as a gas the plants are not provided with a 
constant supply of this element throughout the growing season. 
The ammonia content in dried blood or tankage is slowly available 
to the plant and thus serves as a source of food supply when the 
other is exhausted. 

Where a proper system of crop rotation is followed, an application 
of 1,000 to 1,800 pounds of a 4-8-4 fertilizer* should supply suf- 
ficient plant food to produce a maximum crop of potatoes. 


2A fertilizer containing 4 per cent of ammonia, 8 per cent of phosphorus, and 4 per 
cent of potash, 














Late or Main-Crop Potatoes 9 


The present discussion of the use of commercial fertilizers is 
intended to apply to the New England States, New Jersey, Dela- 
ware, Pennsylvania, Ohio, West Virginia, and certain portions of 
New York. The use of commercial fertilizers i in western New York 
is by no means common, but it is on the increase. The same is true 
of some parts of Pennsylvania, Ohio, and West Virginia. Growers 
in Michigan, Wisconsin, and the States farther west are as yet but 
small users of these 
fertilizers, although 
there is little question 
that their judicious 
use would increase the 
yield in most cases 


METHODS OF APPLY- 
ING COMMERCIAL 
FERTILIZERS 


Where commercial 
fertilizers are largely 
relied upon in_ the 
production of pota- 
toes in the North, the 
potato planters used 
in putting in the crop 
are provided with a 
fertilizer-distributing 
attachment which 
opens a furrow, drops 
the fertilizer, and 
mixes it with the soil. 
This attachment is 
placed in front of the 
plow which opens the 


oT r F . eva) - 
furrow for the recep Fic, 3.—Applying the second installment of commercial 


tion of the seed pieces. sor tilines just arnt the mens Senet oceve ground, 
oe e < y removing the plows and covering disks from the 
AS @ rule, the whole potato planter the fertilizer can be evenly distributed 
quantity 1s applied at oe the top of the ridge. Presque Isle, Me., June 5, 


once, but there are a 

ew or owers who practice applying a part of the fertilizer when the 
crop is planted and the remainder just before the plants appear 
above ground. The usual method of making the second application 
is to distribute it on top of the row (fig. 3). and then mold the soil 
over it or else lightly cultivate it into the soil. Occasionally a grower 
is found who prefers to broadcast it over the field prior to plow! ing it, 
or a portion is broadcasted before fitting the land and the remainder 
is applied in the drill at the time of planting. 

Whatever the way of applying the fertilizer, the grower should be 
careful to have it thoroughly mixed with the soil, in order to pre- 
clude any possibility of the seed pieces coming in direct contact 
with it. 

A good rule to follow in the use of commercial fertilizers is to 
apply a reasonable excess above the actual requirements of a maxi- 















































10 Farmers’ Bulletin 1064 


mum crop. No one commercial fertilizer will meet the needs of all 
soils, and it is therefore necessary for each grower to study his own 
soil requirements. To apply a large quantity of nitrogen in an 
immediately available form is wasteful. 


VARIETIES TO GROW 


In deciding upon the variety to grow, it is necessary to «onsider 
the purpose for which the potatoes are to be produced; that is, 
whether for home or market purposes or for early or late consump- 
tion. The tendency of the grower of to-day is to plant fewer and. 
fewer varieties for commercial purposes. Considerably more atten- 
tion is now being given to the natural adaptation of varieties to cer- 
tain regional and soil conditions. For example, on Long Island it 
has been found that varieties of the Rural group of potatoes do not 
succeed as well as those of the Green Mountain group;* hence varie- 
ties of the latter group are grown almost exclusively as a late crop. 
On the other hand, in western New York, particularly in Monroe, 
Livingston, Ontario, and Steuben Counties, varieties of the Rural 
group are practically the only late potatoes grown commercially. 
These two main groups or types of late potatoes are deserving of 
further mention, as they represent the leading late commercial 
varieties east of the Dakotas. The reason why the Green Mountain 
group succeeds best on Long Island and the Rural group in western 
New York, as interpreted by the writer, is as follows: The Green 
Mountain representatives are especially adapted to a cool and 
reasonably moist climate. The summer heat on Long Island is 
usually tempered by sea breezes, while the humidity of the atmos- 
phere, owing to heavy fogs and dews as a result of proximity to 
water, provides conditions that are especially favorable to potatoes 
of this class. The Rural group does not thrive as well under these 
conditions, and as these potatoes are somewhat later in maturing 
and do not as a rule yield as heavy a crop, they are not looked upon 
with as much favor as those of the Green Mountain group. Another 
factor in favor of Green Mountain potatoes is that they are some- 
what superior to those of the Rural group in table qualities. 

The particular qualities which make the Rural group superior to 
the Green Mountain in western New York are as follows: A more 
vigorous constitution accompanied by a decidedly greater ability 
to withstand prolonged periods of heat and drought, which in that 
section are liable to occur during the latter part of July and to ex- 
tend through a considerable part of August. Under such conditions 
varieties of the Green Mountain group, partly on account of their 
earlier habit of forming tubers and their greater expanse of foliage, 
have their vitality so seriously impaired that when more favorable 
growing conditions occur later they are unable to take advantage of 
them. On the other hand, varieties of the Rural group, having 
made a somewhat slower development and having smaller and 
thicker leaves, do not as a rule suffer sufficient injury to prevent 
their further development when the proper growing conditions once 
more prevail. Therefore, for the reasons which have been stated, 


*See Stuart, William. GROUP CLASSIFICATION AND VARIETAL DESCRIPTIONS OF SOMD 
AMERICAN POTATOES. U. S. Dept. of Agr. Bul. 176, reissue, 59 p., 19 pl. 1918. 
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all the leading late potatoes in New England, northern New York, Long 
wh Island, and New Jersey, belong to the Green Mountain group, while 
an in western New York and southern Michigan, Wisconsin, most of 
Iowa, and portions of Minnesota the Rural is the leading group. In 
other sections of Michigan, Wisconsin, and Minnesota either group 
or varieties can be grown successfully. In our judgment varieties 
is belonging to the Green Mountain group of potatoes, because of their 
a superior table qualities and heavier yield, should be grown wherever 
‘p- they do equally well or better than those of the Rural group. 
be In the case of early varieties the Trish Cobbler easily leads in the 
northeastern portion of the United States. This variety is to a large 
7 extent very similar in its requirements to the Green Mountain group. 
= In certain potions of New Vork State it does not succeed as well as 
it varieties of the Early Rose group, whereas in central and southern 
ot Michigan and Wisconsin varieties of the Early Ohio and Michigan 
% groups seem to be preferred. In Ohio, the Kansas River Valley 
' in Kansas, the Great American Bottoms near St. Louis, the Red River 
7 Valley in Minnesota and North Dakota, South Dakota, and Nebraska 
al the Early Ohio is the favorite early variety. 
ye The question of varieties is important and should be considered 
‘ carefully when deciding upon which one should be grown in order 
; to get the best results. The desirability of confining one’s efforts to a 
. single variety, or at most to two varieties, one early and the other 
7 late, can not be overemphasized. The necessity of community action 
1 in this matter is extremely important, as it is much easier to attract 
buyers to a locality if carload lots of a single variety can be pur- 
FS chased than if each individual grower is producing a different sort. 
; There is another decided advantage in confining one’s efforts to a 
, single variety, or at most to two varieties, viz, that of becoming 
: thoroughly familiar with the variety which is grown. It is much 
i easier to keep it free from varietal mixtures, and there is greater 





likelihood that individual hill selection work will be carried on.‘ 







TIME OF PLANTING 





The time of planting is governed by a number of factors, chief 
among which may be mentioned that of the climatic conditions pre- 
vailing in a region during the planting season. As the chief object 
of this bulletin is to convey information to the grower on the produc- 
tion of late-crop potatoes, little attention is given to the early crop 
except to say that the seed should be planted as early as the danger 
from late spring frosts will permit. In the case of the late crop, 
however, an entirely different set of conditions obtains. In the ex- 
treme northern portion of some of the States concerned or at high 
altitudes where the entire growing season is required to produce a 
crop, planting must be done as early as the land can be prepared. 
On the other hand, in regions where the growing season is longer 
than that required to mature the crop, the time of planting should 
be determined by the character of the season which normally can 
be expected at any given time during the growing period of the 





















4See Stuart, William. SEED POTATOES AND HOW TO PRODUCE THEM. U. 8S. Dept. of 
Agr., Farmers’ Bul. 1332, 17 p., illus. 1923. 
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plants. Careful investigations of the climatic requirements of the 
potato have shown conclusively that the critical period in the life 
of the plant occurs when it is developing its tubers. The drain upon 
the vital energies of the plants during this period is greater than 
at any other time, and it is very essential that the climatic condi- 
tions should be as favorable as possible when they reach this period 
in their development. Investigation has shown that if a protracted 
spell of heat and drought occurs during the period when the plant 
is developing its tubers, the yield is very materially lessened. On 
the other hand, if the weather is cool and there is a sufficient supply 
of moisture in the soil a good yield is practically assured, provided 
the plants have been given proper cultural attention. The problem, 
then, is to select a planting date which is most likely to subject the 
plants during their period of tuber development to the most favor- 
able climatic conditions. Experience has demonstrated to the grow- 


Fic. 4.—A good specimen of Green Mountain tuber 


ers of western New York that, taking one year with another, they 
are able to secure better results from planting their crop from June 
1 to 20 than from May 1 to 20. The reason for this is that through- 
out that region usually a period of four to six weeks of heat and 
drought occurs during the latter part of July and the early portion 
of August. If late potatoes were planted early in May they would 
be forming their tubers during this period. By delaying the plant- 
ing until June the plants will not have reached the tuber-develop- 
ment stage, or if they have they will not be advanced sufficiently to 
sustain serious injury from any usual amount of heat and drought. 

Conditions similar to those in western New York prevail in cer- 
tain portions of Ohio, Michigan, Wisconsin, and other Middle West- 
ern States. The time of planting is therefore of considerable impor- 
tance and should be given very careful attention by the grower if 
maximum results are to be secured. 
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IMPORTANCE OF GOOD SEED 


The importance of planting good seed potatoes can hardly be 
overemphasized. The customary practice of using what is left from 
the previous season’s crop, after having marketed or consumed the 
best, must be discontinued if the present quality and yield of the 
potato are to be materially improved. The grower can not expect 
to get maximum yields from inferior seed stock any more than the 
dairyman can expect to get maximum milk yields from scrub cows. 

Good seed may be described as that which is pure with respect to 
the variety; is produced by healthy, vigorots, heavy-yielding plants 


Fic, 5.—A good specimen of Rural New Yorker No. 2. (Natural size) 


grown under favorable climatic conditions; and is somewhat imma- 
ture, reasonably uniform in size and shape (figs. 4 to 7), and firm and 
sound, with the first sprouts beginning to develop at planting time. 
Seed of this character is now procurable in somewhat limited quan 


tities from growers who specialize in seed production in Maine, Ver- 
mont, New York, Maryland, West Virginia, Wisconsin, Minnesota, 
Colorado, Idaho, Oregon, Washington, and California. In some 
States such seed is designated as “certified seed,” which implies 
that the crop has been inspected once or twice during the growing 
season and has been found to be freé from varietal mixtures and 
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relatively so from diseases which are communicable to the crop 
grown from it. A final inspection of such seed is made either at 
the time of harvesting the crop or after it has been stored. At this 
time the tubers are examined in order to determine their relative 
freedom from external and internal diseases, their conformity to the 
type of the variety they represent, and their general desirability for 
seed purposes. The average acre yield of the crop is also considered, 
A low yield disqualifies such stock for seed purposes. 

Certified seed necessarily commands a nideadeasti premium over 
that which has not been inspected, but the extra cost is slight as 
compared to the increased yields which may be expected from the 
use of good seed and the crop insurance which it affords. 


Fic, 6.—A good specimen of the Early Ohio potato as grown at Presque Isle, Me, 
SEED DISINFECTION 


The disinfection of seed prior to planting it should be regarded as 
a necessary part of the operations involved in potato culture, at 
least in regions in which the soil is not generally infested with pota- 
to-scab and black-scurf (Rhizoctonia) organisms. Aside from the 
labor involved the cost of the treatment is comparatively slight. 
The treatment consists in immersing the uncut seed in a solution of 
formaldehyde or corrosive sublimate from 11% to 2 hours. These so- 
lutions should be made up according to the following formulas and 
the potatoes treated as suggested : 

Formaldehyde treatment.—Add 1 pint of formalin to 30 gallons of water. 


Soak the potatoes in this solution from 11% to 2 hours. Remove and spread 
them out to dry on a disinfected floor or in disinfected feceptacles. 


- 
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Corrosive-sublimate treatment.—Dissolve 4 ounces of mercuric chloride 
(corrosive stblimate) in 30 gallons of water. Soak the potatoes as in the 
preceding treatment and dry in the same manner. 

Hot-formaldehyde treatment.—Although the hot-formaldehyde treatment is 
a comparatively new method of seed-potato disinfection it may now be consid- 
ered as well out of the experimental stage and worthy of more general adop- 
tion. It differs from the old method in that 2 pints instead of 1 pint of 
formalin are added to each 30 gallons of water and that the solution is 
heated. The original recommendation was to maintain the solution at a tem- 
perature ranging from 118° to 122° F. and to immerse the-.seed potatoes for 
about 3 minutes, remove and pile them up and cover with an old blanket or 
canvas for an hour and then spread out to dry. The latest recommendation is 
to maintain the solution at a temperature ranging from 124° to 125° F. for 
about the same period of treatment. The higher temperature is regarded as 
necessary to destroy effectively the sclerotia of Rhizoctonia. 


Fic. 7.—A good specimen of the Idaho Rural potato as grown at Jerome, Idaho 


The corrosive-sublimate treatment is the more troublesome one 
to use and is also the more expensive, but it is the more effective 
against the black scurf; therefore it is recommended for the treat- 
ment of tubers showing such infection. 

For scab disinfection alone the formaldehyde treatment is to be 
preferred, because formaldehyde is a nonpoisonous substance readily 
diluted with water; it can be used in metal as well as wooden con- 


5 Mercuric chloride dissolves very slowly in cold water, but rather quickly in hot water. 
It is desirable, therefore, to dissolve the crystals in a small quantity of hot water and 
then add sufficient water to make the required volume. Only wooden or earthen vessels 
should be used. The solution is very poisonous if taken internally; therefore great care 
must be taken to keep animals from drinking it. The same solution should not be used 
more than four times, as its strength rapidly decreases. 
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tainers, and it does not lose its strength, thus permitting the treating 
of larger quantities of potatoes in a given volume of solution. 


CUTTING THE SEED 


For the most part seed potatoes are cut by hand rather than 
with automatic cutters, but the scarcity of labor and the continued 
improvement of automatic seed-cutting devices are having a tend- 
ency to increase their use, even though they are not as satisfactory 
as hand work. Thus far, no automatic seed-potato cutter has been 
devised which is able to distinguish between weak and strong eyes, 
or no eyes at all; hence there is bound to be a relatively large per- 
centage of seed pieces which will not produce plants, or, if they 
do, the plants will be weak. On the other hand, all seed pieces 
which have been carefully cut by hand will contain one or more 
strong eyes. (Figs. 8 to 12.) 


Fic. 8.—Irish Cobbler seed potatoes weighing 3 ounces each 


The tuber should be cut so as to make blocky rather than wedge- 
shaped seed pieces. The advantage of a blocky seed piece is that 
it is handled better in the planter and is less likely to dry out or 
to decay in the ground if the weather conditions are unfavorable. 

It is generally advisable to use a liberal-sized seed piece, one 
weighing from 114 to 1144 or 2 ounces. As a rule, this will contain 
from one to three eyes. A 3 to 4 ounce tuber cut into two pieces 
(or into three pieces in the case of a 4-ounce tuber) has given very 
satisfactory results. 

It is a good practice to sprinkle the freshly cut seed pieces with 
flowers of sulphur, land plaster, or air-slaked lime. These materials 
tend to dry the cut surface and lessen the danger from heating if 
the weather is warm and the cut seed is not planted immediately. 

As a rule, seed potatoes are cut about as required for planting, 
but where large acreages are to be planted and labor is scarce it 1s 
often found more economical as well as more convenient to cut the 
seed in advance of the planting season. When this practice is fol- 
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lowed care must be taken in handling the freshly cut seed in order 
to avoid injury from overheating until it is thoroughly cured; that 
is, until the cut surfaces become dry. The drying is usually facili- 
tated by dusting the freshly cut seed with one of the absorbents 
previously mentioned and then placing the seed pieces in slatted 
crates or flats or spreading them out in a thin layer on the floor. 
However handled, they should be turned over once or twice during 
the first 24 hours and once during each of the two following days, 
after which, depending somewhat on the weather, of course, the cut 
surfaces are sufficiently dry for the seed pieces to be stored in sacks, 
barrels, or bins until needed for planting. Some growers prefer to 
handle their seed in this manner rather than to cut it as needed, 
claiming that they obtain much better results. But whatever the 
method adopted it is important to remember that if the weather is 
warm freshly cut seed develops heat very rapidly and that, under 
these conditions, its vitality is quickly injured. Many a poor stand 
has been attributed to seed of poor quality when it was the direct 
result of the improper handling of the cut seed. 
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Fic. 9.—The halved pieces of one of the above 3-ounce tubers, giving a 144-ounce 
seed piece 






RATE OF PLANTING 












The rate or distance of planting is largely determined by the 
natural fertility of the land, its moisture-holding capacity, the supply 
of available plant food, which is to be applied to the crop, and the | 
4 
i 





variety grown. In Aroostook County, Me., early varieties, such as 
the Irish Cobbler, Triumph, and Early Rose, are usually planted in 
rows from 32 to 34 inches apart and from 8 to 12 inches apart in the 
row. The Green Mountain, which is the leading late variety of that 
region, is planted in rows from 34 to 36 inches apart and the plants 
in the row 10 to 14 or more inches apart, depending on the size of | ' 
‘ 
i 









the seed piece used. Table 3 shows the number of seed pieces 
required for an acre when planted at different distances. A study 
of the data presented in this table shows that the closest spacing, 30 
by 8 inches, would require 26,136 seed pieces to the acre as compared 
with 14,520 for a spacing of 36 by 12 inches, which is the more com- 
mon planting practice. The wider spacings included in Table 3 are 
not infrequently encountered in the dry-farming sections of the West, 
where the deficiency in moisture makes it impossible to grow potatoes 
successfully at the distances usual in the humid areas of the United 
States. 

A comparison of the two extremes in spacing shows 26,136 seed 
pieces in one and 3,630 in the other, the ratio between the two being 
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1 to 7.2; in other words, the number of seed pieces required to plant 
an acre 30 by 8 inches apart would plant 7.2 acres 48 by 36 inches 
apart. 


TaBLE 3.—Number of seed pieces required to plant an acre of potatoes at 
different spacings 


Pieces of potato seed required at stated spacing distances (number) 


Rows apart eset get Dp Tee re ee erty ee te 
8 inches ree 14 inches | 16 inches 18 inches | 24 inches | 36 inches 


13, 068 8,71 
16, 335 14, 001 12, 251 10, 890 5 5, 445 
i 15,374} 13,178 | 11,531 10, 249 , 687 5, 125 
36 inches.........-..- 7 14, 520 12, 446 10, 890 9, 680 5 
42 inches 12, 446 10, 668 9, 334 8, 297 
48 inches 2 10, 890 9, 334 8, 168 7, 260 





The number of bushels of seed employed in planting an acre of 
eee varies considerably in different parts of the country. 
Roughly stated, the quantity actually used varies from 5 to 18 


Fic. 10.—One of the halved pieces quartered, giving a %-ounce seed piece. Com- 
pare with Figure 9 


bushels per acre. There are occasional growers who use as many as 
24 bushels per acre. The average quantity of seed planted per acre 
in the United States was estimated several years ago by the Bureau 
of Crop Estimates at 8.6 bushels. As a rule, the smaller quantities 
are used by the southern truck grower, who is generally obliged to 
pay a high price for seed stock on account of his distance from the 
source of its production and the season of the year at which he has 
to have it delivered. In Aroostock County, Me., the common prac- 
tice is to plant from 5 to 6 barrels of seed per acre, or from 825 to 
990 pounds (13.7 to 16.5 bushels). In order to afford a ready refer- 
ence to the actual quantity of seed required to plant an acre with 
seed pieces of definite weights at a given distance between plants, 
Table 4 has been prepared to cover seed pieces ranging from half 
an ounce to 2 ounces in weight. It will be noted that plantings 
made at close intervals with seed pieces ranging from 114 to 2 
ounces require quantities of seed very greatly in excess of those ordi- 
narily used. On land well supplied with organic matter, an abun- 
dant supply of available plant food, and moisture, the use of large- 
sized pieces or whole tubers from 114 to 2 ounces in weight will 
usually prove a profitable investment. 
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A safe general rule to follow in planting potatoes is to increase or 
decrease the distance between the rows, as well as the hills, in accord- 
ance with the size of the seed piece used, the variety grown, the fer- 
tility of the soil, its moisture-holding capacity, and the average nor- 
mal rainfall that may be expected when the plants are developing 
their tubers. The nearer the soil and weather conditions approach 
the ideal, the larger the seed piece and the closer the planting. 
Early-maturing varieties may be planted more closely than late- 
maturing sorts, because the plants, as a rule, do not grow as large. 

A study of Table 4 discloses the fact that the quantity of seed 
required for planting an acre of potatoes with 2-ounce pieces at a 
spacing of 30 by 8 inches is more than 54 bushels. When the spac- 
ing in the row is doubled—that is, made 30 by 16 inches—only half 
this quantity will be required. It is believed that when seed pieces 


lic, 11.—First step in cutting a large-sized Green Mountain tuber into seed pieces 


averaging 2 ounces in weight are used, a spacing of 12 to 14 inches 
may be expected to give better results than 10 to 12 inches. In 
other words, the spacing of the plants in the row is to a large extent 
governed by the size of the seed piece used. It should further be 
remembered that in the semiarid regions of the West, where a mois- 
ture deficiency is almost certain to occur, wider spacing must be 
practiced than in the humid sections of the East. 
In northern Maine, where large acreages of potatoes are grown for 
_ seed, many growers make a practice of planting Irish Cobbler seed 
a 32 by 8 or 32 by 10 inches apart. Such spacing, according to 
able 3, will require 24,502 and 19,602 seed pieces, respectively, 
for an acre. By referring to Table 4 it is found that with seed 
pieces averaging one-half ounce in weight and spaced 34 by 8 inches, 
it will require 12 bushels and with 34-ounce seed pieces 18 bushels 
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to plant an acre. When seed pieces of the same size are spaced 34 
by 10 inches, the quantities required are 9.6 and 14.4 bushels, re- 
spectively. As has been previously stated, the practice in northern 
Maine is to plant from 5 to 6 barrels of seed per acre, or 13.75 to 
16.5 bushels, respectively, which would indicate that the average 
seed piece used by the Maine potato grower is approximately three- 
fourths ounce in weight. It is believed that better results would 
be secured if larger sized seed pieces were used. 


TABLE 4.—Number of bushels of potatoes required to plant an acre at different 
spacings with seed pieces of various sizes 


Seed required, the average weight of seed pieces used being as given 
(bushels) 


Spacing of rows and seed pieces ee eee, Den aL eat eet ‘ ae 
| ! | 


|} 2 ounces 


ly ounce | 8% ounce | 1 ounce |1)4 ounces/! 4 ounces 134 ounces 


Rows 30 inches apart: | 
8-inch spacing -_--....------ | 
10-inch spacing - - ._- 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 

Rows 32 inches apart: 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing - .-._..-.---- 
24-inch spacing 
36-inch spacing 

Rows 34 inches apart: 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 

Rows 36 inches apart: 
8-inch spacing 
10-inch spacing - --.../._---- 
12-inch spacing 
14-inch spacing ---_._.-.---- 
16-inch spacing - .-__._..---- 
18-inch spacing - - -- 
24-inch spacing - - - 
36-inch spacing ra 

Rows 42 inches apart: 
18-inch spacing 
24-inch spacing 
30-inch spacing - 
36-inch spacing __ -__- 

Rows 48 inches apart: 
18-inch spacing - - - 
24-inch spacing 
30-inch spacing - - 
36-inch spacing - - 
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PLANTERS 


In most commercial potato-producing regions in the North and 
West, horse-drawn machine planters are extensively used. There are 
some localities, however, where hand planters are still in use. The 
machine planters are of two general types, the picker and the two- 
man type. The picker type of machine requires but one man to 
operate it. The seed pieces are picked up by forks attached to a 
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revolving vertical disk which passes through a compartment contain- 
ing the cut seed. The seed piece thus picked up by each fork is 
stripped off as it passes between two fingerlike attachments and falls 
into the dropping tube. Accuracy in planting is largely dependent 
on the uniformity in size and shape of the seed pieces used. 

In the operation of the.two-man planter the seed pieces are raised 
singly from the hopper by a revolving cogged wheel and deposited in 
the pockets of a revolving horizontal disk, which discharges the seed 
piece from each pocket as it passes over the dropping tube. The 
accuracy of this machine is dependent upon the ability of the second 
man, who sits in the rear, to see that each pocket has a seed piece 
and to remove any extra pieces that may be in others. (Fig. 13.) 
With a good man in the rear, this type of machine will plant 100 per 


Fic, 12.—Second and final steps in cutting large tubers into seed pieces when cutting 
to single-eye pieces or as nearly so as possible 


cent perfect, whereas with the picker type if a fork fails to get a seed 
piece or another fork spears two or more pieces there is no one to 
correct these mechanical errors. 

The advantages and disadvantages of the picker and the two-man 
type of planter are as follows: (1) The picker type requires only 
one man to operate it; (2) the picker type being entirely automatic 
in its operation it is possible to drive somewhat faster, thereby plant- 
ing from 1 to 2 more acres a day than the two-man type; but (3) the 
two-man planter insures a somewhat better stand of potatoes than 
ihe picker type. 

The hand planter has the advantage of being cheap and conse- 
quently within the reach of every grower. On well-prepared sandy 
loam soils an active man can plant an acre or more a day. 

Most areas of 1 acre or less will be planted with a hand planter 
or by merely dropping the seed pieces in an open furrow and cover- 
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ing them with the hoe, a cultivator, or plow. For the most part, 
the family supply of potatoes is grown from seed pieces dropped by 
hand rather than with any mechanical device. 


DEPTH OF PLANTING 


There is no general rule as to the depth to plant the seed pieces or 
sets which will give the best results under all conditions. In other 
words, the character of the soil, the season at which the planting is 
done, the method of culture pre racticed, and the climatic conditions 
likely to prevail during the growth of the plant are the determining 
factors. For example, on heavy cold soil the depth should not be 
more than 3 or 4 inches if level culture 1 is to be practiced, or 2 to 3 
inches if the ridge method is followed, whereas on a light sandy loam 


Fie. 13.—A 2-man planter. This particular planter does not have a fertilizer-dis- 
tributing attachment 


soil, which is likely to be deficient in moisture, a depth of 4 to 6 
inches will prove more satisfactory for level culture and 3 or 4 inches 
for ridge culture. Each grower must regulate the depth of planting 
to conform to his own peculiar conditions. It must be remembered 
that in very early planting the depth should be less than in late 
planting, because the ground is colder and the crop is less likely to 
suffer from heat or drought. 


LEVEL OR RIDGE CULTURE 


Broadly spe aking, but two systems of culture are practiced in the 
areas producing late potatoes in the United States, viz, the level and 
the ridge. The system followed is determined to a large extent by 
the seasonal conditions which normally prevail in a given part of the 
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country during the growing period of the plant and particularly 
during the latter portion of the season. If the period in which the 
plants: are developing tubers is likely to be hot and dry, level culture 
should be practiced, but if the reverse is true ridge culture may give 
better results. Another controlling factor is that of the weather at 
the time of harvesting the crop. Where rainy weather may be ex- 
pected, the ridge system will prove most satisfactory, because the 
land dries out quicker, thereby making harvesting operations pos- 
sible, when under level culture the digging of the crop might be 
seriously delayed. 

In general, the ridge system of culture is largely confined to 
Maine, western New Yor k, and those irrigated sec tions of the West 
where it is necessary to provide furrows in which to run the irriga- 
tion water. Throughout Michigan, Wisconsin, Iowa, and Minnesota 
the level system of culture is commonly practiced. 


CULTIVATION 


The main objects of cultivation are to destroy weeds, conserve 
moisture, liberate plant food, aerate the soil, and, in consequence of 
keeping it in a loose, friable condition, to encourage root action. 
The prevention of weed growth may be very gres tly facilitated by 
harrowing with a spike- tooth harrow lengthwise of the rows a week 
or 10 days after planting, or if the surface of the soil has not been 
compacted a weeder may be used with almost equally good results. 
This operation should be repeated as often as may be necessary to 
subdue weed growth or to maintain an earth mulch until after the 
plants are well above ground. If a harrow is used when the plants 
are coming up, it should be one which is so constructed as to permit 
slanting the teeth backward; otherwise the plants may be injured 
cer iously. When the plants are sufficiently developed to define the 
rows the soil between them should be cultivated as deeply as possible, 
cag, of course, being taken not to cause the plants injury throfigh 
root pruning. The next and each subsequent cultivation should ‘be 
shallower than the preceding one and farther and farther away 
from the plants. Whether the implement used be a shovel plow, 
horse hoe, or a one or two horse cultivator, it should be adjusted so 
as to throw some soil toward the plants, the object being to keep 
the surface of the soil stirred or covered with loose soil in order to 
conserve moisture and prevent weed growth. (Figs. 14 and 15.) 
With the ridge system cultivation. can be continued later than 
where level culture is praeticed, because in the former case the roots 
of the potato plants are very largely, if not wholly, confined to the 
ridged earth, and the furrow between may therefore be cultivated 
with more or less impunity and slight quantities of soil “ winged ” 
toward the plants. On the other hand, in level cultivation the roots 
soon spread out through the soil between the rows, making cultiva- 
tion a rather hazardous practice on account of the almost certain 
heavy root pruning and consequent injury to the crop that inevi- 
tably results. Careless cultivation or its continuance too late in 
the season has been responsible for many a poor yield. A single 
cultivation when the soil is well filled with roots may, in the ab- 
sence of a rain soon after cultivation, reduce the yield fully one-half. 
It is important, therefore, that the cultivation of the potato shall 
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be intelligently performed to the end that the crop may receive the 
| maximum benefit and minimum amount of injury from it. The aim 
should be to give as thorough tillage as possible in the early devel- 
opment of the crop, so as to afford the most favorable conditions for 
the completion of the growth of plants and tubers. As a rule, 
cultivation should cease soon after the tubers have set. (Fig. 16.) 


SPRAYING 





The object of spraying the potato plant is to protect its foliage 
| from injury resulting from attacks of fungous diseases and insect 
i. enemies. 

The principal fungous diseases of the foliage which can be con- 
trolled by spraying with a fungicide are the early and late blights, 
The former is generally more prevalent and causes greater injury 


Fic, 14.—First cultivation and horse hoeing_ of the potato crop in Aroostook County, 
\ Me., June 5, 1918 




















to the potato crop of the Middle West than in the East. Both the 
early and the late blights are ca able of attac king the foliage, stem, 
and tuber of the plant, but viities certain conditions they may not 
actually infect the tuber, though causing a decided reduction in yield 
whenever any considerable portion of the foliage is affected. 

The early blight is not as easily or as completely controlled by 
applications of ‘fungicides as the late blight. Thus far, Bordeaux 
mixture is the most efficient agency for “the control of these two 
diseases. 

The time and frequency of applying Bordeaux mixture are largely 
determined by the character of the season and the section of country 
in which the crop is being grown. Late blight, for example, seldom 
causes injury to the potato crop of the Middle West, except in the 
northern portion of the States east of the Mississippi River, and as 
a rule these States do not suffer from this fungous disease until 
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rather late in the growing season. In a measure the same statement 
is true of the early blight, especially with reference to the time of 
its development, but it does not apply as regards the infrequency of 
its attack, because it is usually ne alent, ‘to some extent at least, 

ractically every season. Owing to the above conditions and to a 
Stor date of planting in many of these areas it is not nec essary to 
begin spraying for fungous diseases as early in the season as is done 
in some portions of the East where both the early and late blights 
may appear much earlier. This is particularly true with respect to 
the early blight, which on varieties planted for early marketing may 
attack the foliage the latter part of June or early in July. Gener- 
ally speaking, few, if any, commercial growers spray their potato 
plants primarily for the purpose of controlling the early blight. 
Spraying is only general in localities in which the late blight occurs 


Fie. 15.—Ridging the soil over the potato plants with a disk horse hoe in Aroostook 


County, Me., June 5, 1918 


with more or less regularity. It should begin in the northern New 
England States early i in July. In other sections, where the crop is 
planted later, it may be deferred somewhat. 

The chief insect pests of the potato which prey upon the foliage 
are the Colorado potato beetle, t the potato flea beetle, the potato leaf- 
hopper, and certain plant lice. The first two are leaf-eating and the 
last ones are sucking insects. 

The Colorado potato beetle is readily controlled by spraying the 
foliage with some form of arsenical poison, such as lead arsenate, 
zine arsenite, or Paris green. 

The flea beetle is a much more difficult insect to handle, because it 
consumes less foliage and is not as easily poisoned as the Colorado 
beetle. It is most ‘effectively held in check by keeping the foliage 
well covered with Bordeaux mixture. The potato leafhopper, al- 
though a sucking insect and amenable to the same insecticides as for 
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plant lice, is most effectively controlled by thorough spraying with 
Bordeaux mixture, which acts as a repellent. Plant lice, owing to the 
manner in which they take their food from the plant—that is, by 
sucking its juices—must be dealt with by applying what is known as 
a contact insecticide, such as kerosene emulsion, tobacco extract, or 
whale-oil soap. A proprietary compound sold under a trade name, 
which is in reality a strong decoction of nicotine sulphate, is gen- 
erally considered the most satisfactory, as it is the most easily pre- 
pared and applied. 

As a rule, in the late-blight sections the potato grower makes a 
practice of combining with Bordeaux mixture the arsenical poison 
used in destroying the Colorado beetle, thereby providing a more 
efficient protection against the flea beetle, because the leaves when 
covered with Bordeaux mixture are far less appetizing to the latter 


Fic. 16.—A field of Irish Cobbler potatoes in full bloom, Caribou, Me., July, 1914. 
No further cultivation should be given 


pest, and in addition to this the plants are protected against the early 


and late blights. 
The following formula and brief directions are offered for the 
preparation and application of Bordeaux mixture: 


5 pounds of copper sulphate (blue vitriol). 
5 pounds of quicklime or dehydrated lime. 
50 gallons of water. 

Prepare the mixture in the following manner: Dissolve the copper 
sulphate and slake the quicklime in separate wooden or earthen 
vessels in 4 or 5 gallons of water. Dilute each lot to 25 gallons and 
then simultaneously pour them together into a third vessel, stirring 
the mixture vigorously as poured. Strain the mixture carefully 
before it goes into the spray tank, and apply it to the foliage of the 
plants with a spray pump capable of developing a strong pressure, 
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using a nozzle so constructed as to make a very fine and even distri- 
bution of the spray material. A spray-mixing platform with an 
elevated tank greatly lessens the labor involved in _ preparing 
Bordeaux mixture and in filling the spray tank. (Fig. 17.) 

The object of spraying is to cover the foliage with the fungicide 
or insecticide so thoroughly as to preclude the possibility of fungous 
or insect pests causing any material injury to the plants. In addi- 
tion to this, usually an indirect advantage is derived from spraying 
which is very often lost sight of. This is that well-sprayed plants 
seem to suffer very much less foliage injury from tipburn than 
unsprayed plants. It is claimed by some that the copper contained 
in the Bordeaux mixture serves as a stimulant to the plant, but 
however that may be, it has been many times demonstrated that in 


Fic, 17.—Spray-mixing outfit used by the United States Department of Agriculture 
on Aroostook Farm, Presque Isle, Me. The pump is operated by a gasoline engine 


seasons in which a long period of drought or heat has occurred the 
foliage of the sprayed plants suffers much less than the unsprayed 
ones, and the resultant yields are sufficiently greater, as a rule, to more 
than repay the grower for the cost of spraying.® 

Where late blight is likely to occur, potatoes in the home garden 
may be protected by dusting them with dry Bordeaux mixture or 
some proprietary fungicide. Where insect protection alone is neces- 
sary, a mixture of dehydrated lime and Paris green at the rate of 1 
pound of poison to 20 pounds of lime may be dusted over the plants. 
Used in liquid form, the milk of lime should be added to it to prevent 
injury. Dry materials may be applied with a dust-distributing can, 


¢FWor further information on the control of fungous diseases and insect pests of the 
potato, see Farmers’ Bulletins 1349, “ Increasing the Potato Crop by Spraying,” and 1367, 
“ Control of Potato Tuber Diseases.” 
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or even by placing them in a cheesecloth bag and shaking over the 
plants. Liquid applications on a small plat may be made with a 
watering can or garden atomizer. 


HARVESTING THE CROP 


The harvesting season for the late crop of potatoes begins in Sep- 
tember in the New E ngland States and ends in Nov ember in the 
Middle West. 

Except where a relatively small acreage is grown, the crop i 
harvested with an elevator type of digger. W here smaller areas are 
devoted to potato culture a simple ‘plowlike digger may serve to 
harvest the crop. When this type of digger is “provided with a 
device for rocking or agitating the fingerlike attachment in the rear, 


Fic, 18.—The elevator type of digger, which in the New England States is usually 
operated with a pair of horses 


which is designed to separate the tubers from the soil, fairly good 
work is done and the machine proves to be a very satisfactory substi- 
tute for the more expensive elevator digger. 

Small areas are often harvested by the use of the ordinary turning 
plow for lifting the tubers out of the ground or by using a spading 
fork; in fact, a fork is exclusively used when selecting hills from 
which to start the seed patch. 

The potato digger usually is operated with two horses in the New 
England regions, whereas in the West three or four horses are 
required to haul the machine when actually engaged in digging. 
These differences in horsepower requirements are lar; gely due to the 
character of the soil on which the crop is grown and the system of 
culture practiced. A few years ago elev: ator diggers were placed on 
the market, the machinery of which is driven “by a small gasoline 





Late or Main-Crop Potatoes 29 


engine mounted on the digger, which simply operates the carrier 
and the vine-clearing device, the machine itself being hauled by two 
horses. ‘This necessarily lightens the draft of the machine materially 
and makes it possible to dig a larger acreage. On the other hand, it 
adds very greatly to the first cost of the machine, and its use is 
not likely to become very general except with the larger growers in 
those regions in which the digger is operated with two horses. 
(Figs. 18 and 19.) 

In Maine the tubers are gathered in wooden splint baskets, from 
which they are dumped into barrels and hauled to the storage house 
or shipping point. The empty barrels in either case are returned 
to the field. In western New York and in Michigan and Wisconsin 


Fic, 19.—In the Central West and West three or four horses are generally used to 
haul the potato digger 


it is quite generally the custom to gather the tubers in slatted crates, 
in which they are hauled direct to the shipping point or to the storage 
house. This method is considered much more satisfactory than that 
practiced in Maine, because it reduces the chance of rough handling, 
especially when the picker empties the first basket which goes into 
the barrel. The usual custom is to dump the potatoes into the barrel 
without making any pretense of tipping it in order to break the force 
of the fall. The injurious effect of such rough handling, especially if 
the tubers are somewhat immature, can be readily papressted- Much 
of this injury could be avoided if a little care was taken in emptying 
the first two or three baskets by tipping the barrel or lowering the 
basket into the barrel before emptying it. In western Minnesota 
and points west of that territory the tubers are gathered in wire 
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baskets, from which they are either thrown on the grader, screened, 
and put in two-bushel sacks or from two to three baskets are emptied 
into each sack, which is then hauled to the storage house without 
tying (figs. 20 and 21), the grading in the latter case being done 
in the stor age house as the crop is marketed. 

In the East little grading is done in the field other than leaving 
the very small, sc abby, diseased, sunburned, or badly cut tubers on 
the ground, to be gathered up later for starch making or for stock 
feed. Little, if any, greater care is exercised in this ‘Tespect where 
the crop is sold direc tly from the field. 


‘ FIELD SIZING 


In the West, where field sizing is most commonly practiced, it is 
the rule to have the potato sizer mounted on metal or wooden run- 
ners to which one or two horses are attached. The grader follows 
the pickers as they move back and forth across the field. (Fig. 22.) 





Fig. ses —Hauling potatoes from the field in untied sacks from which they are 
emptied directly into the storage house. Greeley, Colo. 


Usually one operator can size and sack the potatoes gathered by 
three pickers. Where the crop is handled in this manner all the 
sound tubers are picked up at one operation. This device screens 
and separates the crop into two sizes, and the operator who manipu- 
lates it is supposed to remove all of the sunburned, diseased, and 
badly cut or bruised tubers as they pass over the sc reen, such tubers 
going into the culls. For a more detailed account of the grading 
and marketing of potatoes, see Farmers’ Bulletins 753 and 1317.7 


STORAGE 


In all regions where late potatoes are produced on a commercial 
scale the problem of storage is an important one, as it is physically 
fmpoaiiile as well as economically undesirable to attempt to market 
the entire crop in the autumn. The only way in which the potatoes 





™More, C. T., and Dorland, C. R. COMMBRCIAL HANDLING, GRADING, AND MARKETING OF 
PoTatTors. U. 8. Dept. of Agr., Farmers’ Bul. 753, 43 pp. 1917. 

Sherman, Wells A., Fiske, George B., and Miller, O, D. MARKETING MAIN-CROP POTA- 
Tors. U.S. Dept. of Agr., Farmers’ Bul. 1317, 37 pp. 1923 
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can be handled successfully so as to insure a uniform supply 
throughout the winter is to provide sufficient storage on the farm or 
at the shipping station for 65 to 75 per cent of the total crop. Every 
commercial grower should make such provisions as may be necessary 
to care for at least 75 per cent of his crop, and he would often find 
it convenient to be able to store all of his crop. Various types of 
storage places may be employed, such as pits, cheaply or substan- 
tially constructed dugouts, cellar pits where the houses have straw 
and earth covered roofs such as may be found in the arid or semi- 
arid regions of the West, or a similar type with water-tight roof 
which is in common use in the Middle West and some portions of the 
East, or the more expensive type of house such as one finds in Maine. 
Each grower must determine for himself which of these types of 
storage house is within his means and best meets his requirements. 


Fic. 21.—Hauling potatoes from the field to the storage house in untied sacks. 


Sabin, Minn. 


For further information as to details of construction and other 
matters pertaining to storage houses, see Farmers’ Bulletin 847. 

The requirements for the successful storage of potatoes may be 
stated as follows: 


(1) The tubers must be protected from extremes of cold and heat. A tem- 
perature ranging from 35° to 40° F. is considered satisfactory. 

(2) Sufficient ventilation must be provided to remove foul air and excess 
moisture. pe 

(3) The storage house must be so constructed as to make it possible to ex- 
clude the light, as the table quality of potatoes quickly deteriorates in the light. 

(4) The tubers should be dry and reasonably free from dirt when put into 
storage. An excess of moisture or of soil increases the amount of heat gener- 
ated in a newly stored pile of potatoes. The soil tends to close up the spaces 
between the tubers, thus cutting off air circulation and helping to retain heat 
that would otherwise escape. 

(5) All diseased, badly cut, or bruised tubers should be removed from the 
crop before putting it into storage. 

(6) It is not advisable to store potatoes at a greater depth than 5 or 6 feet, 
and the floor dimensions of the bin should not be greater than 12 by 12 feet 
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unless provided with a series of ventilating shafts for the escape of moisture 
and heat. Ventilated division walls and floors are also desirable.* 

It is a common practice for commercial growers and shippers to 
store potatoes in bins to a depth of 10 to ‘15 feet. This is almost 
certain to entail a much heavier shrinkage loss than when stored at 
a depth of not more than 6 feet. The heavier shr inkage is the result 
of the greater degree of heat generated by a large pile of potatoes, 
which results in a higher moisture loss as well as a heavier loss from 
decay, as it is well known that heat and moisture are both conducive 
to the development of organisms causing tuber rots. Frequently 
the losses sustained when ‘potatoes are stored under the conditions 
just mentioned may reach 25 per cent, and where care has not been 
exercised in rigidly removing all diseased tubers before storing the 
crop the loss may exceed that figure. 


Fic, 22.—Grading or sizing potatoes in the field. Jerome, Idaho 


Potatoes stored throughout the winter season under conditions 
meeting the requirements suggested above should not sustain an 
actual loss in storage of more than 5 per cent, and under exception- 
ally good conditions it may be as low as 3 or 4 per cent. Assuming 
that 5 per cent represents the average loss under good storage con- 
ditions and that 20 per cent would be a fair average allowance under 
poor conditions, the actual monetary loss sustained by the grower or 
dealer on 300,000 pounds of potatoes would in the one case be 15,000 
pounds and in the other 60,000 pounds, or expressed in dollars on a 
basis of $1 per hundredweight a loss of $150 under good and of $600 
under poor storage conditions. Besides this, there is an additional 
loss in storing potatoes to a depth of 10 to 15 feet which is not 
usually taken “into consideration, and that is the mechanical injury 
through the cracking and bruising of the tubers at the bottom of the 
pile due to the great weight of the potatoes on top. 


*Stuart, William. PpoTraTO STORAGE AND STORAGD HOUSES. U.S. Dept. of Agr., Farmers’ 
Bul. 847, 27 pp. 1917. 
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SUMMARY 


(1) About 85 per cent of the potatoes of the United States are 

own as a late or main crop. 

(2) The potato is essentially a cool-loving plant; hence its pro- 
duction is confined very largely to the cooler portions of the world. 

(3) Although the potato thrives best on sandy, gravelly, or clayey 
loam soils, it is probably as cosmopolitan in its soil requirements as 
any other agricultural plant. 

(4) Potatoes are most successfully and economically produced on 
land on which a definite crop rotation is practiced.. Leguminous 


‘crops, such as clover or alfalfa, are the best preparatory crops. 


5) Thorough preparation of the land is essential if a heavy crop 
is to be secured. 

(6) The potato must have an abundant supply of available plant 
food in order to produce a maximum crop. Farm manures are 
valuable but are not well balanced; they give the best results when 
supplemented by an application of commercial fertilizer containing 
a relatively low percentage of nitrogen and potash and a high per- 
centage of phosphorus. 

(7) The Green Mountain and Rural varieties are the leading late 
or main-crop potatoes in the northeastern United States, and the 
Rural and Burbank varieties in the West. 

(8) The date of planting should be governed by the character of 
the growing season. In northern regions, where the season is short, 
there is little, if any, choice left to the grower other than to plant as 
soon as it is considered safe from late spring frosts. Where the 
vrowing season is longer than is required for the complete maturity 
of the potato, planting should be delayed if by so doing the period 
of tuber formation can be deferred until after the passage of a hot, 
dry period. 

(9) The use of good seed is necessary if large yields are to be 
obtained. 

(10) A liberal use of seed is advisable. Seed pieces weighing 114 
to 114 or 2 ounces are preferable to smaller ones. 

(11) Maximum yields can not be obtained if the rows are spaced 
too far apart or the distance between the plants in the row is too 
great. 

(12) The two-man type of planter when properly operated in- 
sures a better stand than the picker type, but is somewhat more 
costly to operate. 

(13) Whether the level or ridge system of culture is preferable 
is determined largely by climatic conditions. In irrigated regions 
ridging is necessary for the proper distribution of the water. 

(14) Thorough cultivation of the potato crop is essential to a 
profitable yield. 

(15) Spraying the growing plants is necessary for their proper 
protection from insect pests aid fungous diseases. 

(16) In the strictly potato-producing regions of the United States 
the crop is harvested with the elevator type of digger. 

(17) There is considerable lack of uniformity in the areas of the 
United States producing late potatoes with respect to the packages 
or containers used in handling the crop. 

(18) A good potato storage house is almost a necessity if maxi- 
mum returns from the crop are to be obtained. 
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.! IMPORTANCE of the potato for table use is 
not generally realized by the consumer. The 
potato stands second only to wheat as a human food. 


The potato industry resolves itself into the produc- 
tion of an early or truck crop anda late or main crop. 
The early crop goes into immediate consumption as 
soon as harvested, while normally only about one- 
third of the late or main crop is moved to the con- 
suming centers when harvested, the remainder being 
stored as a reserve supply for winter and spring use. 


The early or truck crop is grown in the South, 
and the late or main crop is produced almost ex- 
clusively in the North and constitutes about 85 per 
cent of the total potato crop of the country. 


The essentials for the production of a maximum 
crop of potatoes are good soil properly prepared, an 
ample supply of available plant food, high-grade 
seed of a suitable variety used liberally, careful till- 
age, and thorough spraying to protect the foliage 
from insect and fungous enemies. 


A maximum return from the crop after its pro- 
duction is dependent upon the care with which the 
potatoes are harvested, stored, graded, and sacked, 
and the ability of the grower to sell at the most 
advantageous time and in the best markets. 


The information contained in this bulletin is 
primarily intended for the potato growers of the 
northeastern United States. Information relative to 
potato growing in the far-western States is contained 
in Farmers’ Bulletin 953, entitled “ Potato Culture 
under Irrigation.” 


Washington, D. C. Issued September, 1919 
Revised March, 1929 





PRODUCTION OF LATE OR MAIN-CROP 
POTATOES 


By Wr11am Stuart, Senior Horticulturist, Office of Horticultural Crops and 
Diseases, Bureau of Plant Industry 
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IMPORTANCE OF THE CROP 


HE potato industry resolves itself into the production of an early 

or truck crop and a late or main crop. The first is confined to 

the South and the latter very largely to the North. The production 

of late or main-crop potatoes in the United States is of vastly greater 

importance than that of the early crop. Roughly speaking, the 

early crop is about 15 per cent and the late crop 85 per cent of the 

total potato crop of the country; or, stated in bushels, about 85 

bushels of the late crop are produced for each 15 bushels of early 
potatoes. 


THE POTATO A NORTHERN CROP 


Though the production of late-crop potatoes is not wholly confined 
to the North, it is in reality very largely restricted to the northern 
tier of States. This is by no means an accidental circumstance, as it 
is a well-recognized fact that the potato does best in regions where 
the summer temperatures are relatively low and where irrigation 
water is available or the annual rainfall is ample and re: asonably well 
distributed throughout the growing period. Such climatic conditions 
prevail to a large extent in the northeastern portion of the United 
States and in some of the more elevated portions of the West. Lati- 
tude and altitude, to a considerable degree, govern potato growing in 
the North and West. Location coupled with suitable climatic condi- 
tions determines the extent of the crop in any given State. Thus, the 
principal potato-producing States are New York, Minnesota, Wis- 
consin, Michigan, Maine, and Pennsylvania. These six States during 
the years 1916 to 1920 produced 167,733,600 bushels out of an average 
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production for the entire country of 373,416,800 bushels, or near] 
44.9 per cent of the total crop. In the five-year period 1921 to 1995 
the same States averaged 193,824,600 bushels, or 48.9 per cent of the 
total crop and 56.7 per cent of the late crop. The relative produc- 
tion of these six States is graphically represented in Figure 1, in 
which the two five-year periods are compared. 

It would be misleading to assume that because New York, Minne- 
sota, Wisconsin, Michigan, Maine, and Pennsylvania produced be- 
tween 53.3 and 56.7 per cent of the late potatoes grown in the United 
States, they are necessarily better adapted to potato production than 
Colorado, Idaho, or any of the other far-western States. The real 
reason is that they are better favored with respect to the large con- 
suming centers of the United States. This statement is amply sub- 
stantiated when the average acre yields of the 21 Northern and 11 
far-western States are compared. 

These data, as presented in Table 1, show that Maine comes first, 
with an average acre production for the years 1921 to 1925 of 262.6 

bushels; New York 

167,733,600 BUSHELS ranks fourteenth, 

1916 “ aa ** with 112.4 bushels; 
1920 Pennsylvania six- 
teenth, with, 108 bush- 

2: | ZZ ieee els; Michigan sey- 


to ¢ 395937200 BUSHELS enteenth, with 106.6 
2 TS | ushels: Wisconsin 


, 1p 7 
Fic. 1.—Diagram showing the comparative production of ninete¢ nth, with 106 
potatoes in the six principal potato-producing States bushels; and Minne- 
and in the entire United States for the two 5-year ‘ jet] E 
periods, 1916 to 1920 and 1921 to 1925 sota twentieth, with 


99.2 bushels. Of the 
far-western States, Idaho ranks second, with 183.2 bushels; Nevada 
third, with 174.2 bushels; Utah fourth, with 168.4 bushels; Cali- 
fornia seventh, with 147 bushels; Washington eighth, with 146 bush- 
els; and Colorado ninth, with 140 bushels. Six of the eleven far- 
western States ‘are found within the first nine States in the list. 

It should be said, however, in explanation of the seemingly poor 
showing made by the Northern States that irrigation water plays an 
important role in potato production in the far-western States. Water 
is one of the limiting factors in the northern group of States. 


TABLE 1.—Comparison of the average acre production of potatoes in the 
Northern and far-western States, 1921 to 1925 
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Late or Main-Crop Potatoes 






LATE-POTATO PRODUCTION CENTERS 






Although the production of late potatoes is largely centered in 
the six States previously mentioned, it is by no means confined to 
them; in fact, if one were asked to name the distinctively potato- 
producing centers in these States, he would have some difficulty 
in doing so. The only well-recognized sections at the present time 
are Aroostook County, Me.; western New York; and the Red River 
Valley in Minnesota. Pennsylvania has no distinctively commercial 
center; neither has Michigan nor Wisconsin. A few years ago it 
might have been said of Wisconsin that the central portion of the 
State, comprising Portage, Waupaca, and Waushara Counties, was 
the strictly commercial section, but within the last few years the 
center of production has been moving northward, until at the pres- 
ent time there does not appear to be any outstanding potato-produc- 
ing district. Outside of these six States the following potato-grow- 
ing districts are generally recognized: The Louisville district in 
Kentucky; the great American bottoms, in the vicinity of St. Louis; 
the Kansas (Kaw) River Valley in Kansas; the Greeley, San 
Luis Valley, Carbondale, and Montrose districts in Colorado; the 
Idaho Falls and Caldwell districts in Idaho; the Yakima Valley in 
Washington; and the delta sections of the San Joaquin and Sacra- 
mento Rivers near Stockton, Calif. In mentioning the above dis- 
tricts it is realized that there are many other localities which are of 
equal or greater importance than those specified, but no distinctive 
name has been given to them. 






















SOIL REQUIREMENTS 









The potato is probably as cosmopolitan in its soil requirements 
as any of our crops and is widely grown throughout the United 
States; nevertheless it succeeds much better on certain soils than 
on others. This is well shown by the behavior of potatoes on the 
Caribou loam soil in Aroostook County, Me., as compared with the 
Washburn loam soil of the same district. 

The Caribou loam soil is described by the Bureau of Soils as a 
hazel-brown silty loam with a plenteous admixture of small frag- 
ments of decomposing rocks which have been disintegrated by the 
flow of water or by the action of frost from the calcareous shale 
rock beneath. It was originally covered with hardwood timber, 
such as maple, oak, and beech. 

Typical Washburn loam soil is black in color and generally occurs 
in the lower portions or depressions in the field. is type of soil 
was originally covered with soft woods, such as cedar, pine, and 
spruce. It is deficient in potash and seems to be very generally in-  . 
fested with the organisms of common scab. Where of equal fer- 
tility, larger and better crops of potatoes are always obtained from 
the Caribou loam type of soil; in fact, if the Washburn loam soil was 
segregated instead of being interspersed with the Caribou loam it 
is doubtful whether any grower would attempt to produce potatoes 
on it. 

Many similar comparisons might be made between other types of 
soil occurring in the potato-producing areas of the North and West. 
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Certain types of soil are preeminently suited to the production of 
potatoes provided the necessary fertility is maintained. Generally 
speaking, potatoes succeed best on a gravelly or sandy loam soil 
which is naturally well supplied with moisture. Loose shifting sand 
and heavy clay loam or gumbo soils are unsuited to the crop, as are 
also thin soils underlain with a cold impervious subsoil. 


CROP ROTATION 


The crops which may be grown in rotation with potatoes in the 
region under discussion afford considerable latitude in the establish- 
ment of a definite rotation. In the strictly northern areas, as, for 
example, the New England States and the northern portions of New 
York, Michigan, Wisconsin, Iowa, and Minnesota, a 3 to 5 year rota- 
tion is generally practiced, in which the clovers play an important 
role. In a 3-year rotation a grain crop follows the potato crop, 
clover and grass seed being sown with the grain. The next year the 
first cutting of clover is made into hay, while the second growth is 
turned under in the late summer or early autumn in order to insure 
the decomposition of the sod and to expose the upturned soil to the 
action of the elements during the winter. When a longer rotation is 
practiced, it usually involves the retention of the land for hay pro- 
duction for one or two years, or the land may be pastured for a 
year or two. Occasionally a grower is found who prefers to follow 
the grass crop with corn and the next year with potatoes. 

Where alfalfa is grown, it is desirable to practice a longer rotation, 
as it takes two years to get an alfalfa crop well established. Where 
sufficient land is available it is customary to keep it in alfalfa from 
three to five years. In one instance a very successful potato grower 
sows a mixture of clover and alfalfa seed in a 3-year rotation of 
potatoes, wheat, and clover, and alfalfa for hay. 

Every potato grower should study carefully the best crop rotation 
for his own particular conditions, and having determined what crops 
best meet his requirements should rigidly adhere to them. Success 
in the conduct of any business is largely dependent on adherence to 
well thought out and executed plans which experience has shown to 
give the most satisfactory results. 


PREPARATION OF THE LAND 


Where the land is not subject to washing during the winter, it is 
usually preferable to plow a clover or alfalfa sod in late summer or 
early fall. A few successful potato growers prefer to plow their 
clover or alfalfa sod in the late spring, claiming that the new growth 
thus obtained when turned under deeply soon decays and becomes 
available to the growing plants. However this may be, it is believed 
that fall plowing is generally the more desirable practice, because it 
insures a more complete decay of the sod and in addition exposes the 
upturned soil to the sweetening and disintegrating influences of sun 
and wind, freezing and thawing, and rain and snow during the 
winter months. 

In handling an alfalfa sod it is customary to crown the land in 
early fall. Com iniie consists in plowing the land 3 or 4 inches 
deep, using a broad and sharp-edged point in order to cut off the 
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alfalfa crowns below the surface of the ground. An occasional disk- 
ing or harrowing of the newly crowned land in the fall greatly 
facilitates the drying out of the alfalfa crowns and their consequent 
destruction, thereby materially lessening the cultural care of the 
potato crop during the ensuing season, at least in so far as it per- 
tains to the eradication of the old alfalfa plants. 
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DEPTH TO PLOW 









In some respects the question of depth to plow is a difficult one to 
answer because the depth of the surface soil and the character of the 
subsoil are in a large measure the determining factors. If the sur- 
face soil is deep and fertile it may be plowed to a depth of 10 inches 
or more (fig. 2), but if shallow it is not advisable to plow more than 












Fic, 2.—Plowing with a caterpillar tractor a clover sod for the next year’s potato 
crop. Presque Isle, Me., August, 1918 






half an inch or an inch deeper than the surface soil. For example, if 
the surface soil is but 6 inches deep, it is best to plow to a depth of 
614 or 7 inches. 







FITTING THE LAND 









When the land is plowed in the fall, it should be left as plowed, 
but as soon as it is dry enough to work in the spring it should be \ 
gone over with a disk or spring-tooth harrow in order to conserve as 
much as possible of the winter’s supply of moisture for the potato 
crop which is to follow. 

When the land is plowed in the spring it is very desirable to disk 
or harrow it as soon as plowed, in order to prevent the loss of 
moisture as well as the baking of the newly turned soil and the 
consequent difficulty involved in putting it into condition at planting 
time. 
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A good general rule to follow in fitting land for potatoes is to lose 
no opportunity in the spring to keep the surface soil broken up so as 
to prevent baking and the loss of moisture, which later on may be 
badly needed by the plants. When giving it the final preparation 
before planting the crop, no reasonable effort should be spared to 
put the soil in the very best mechanical condition possible. ‘To 
accomplish this may require the use of a cutaway or disk harrow; 
also a spring-tooth and a smoothing harrow. The character of the 
soil determines to a large extent the amount of horse or tractor labor 
necessary to put it in an ideal condition for planting. For example, 
a gravelly or sandy loam soil can be fitted with much less effort than 
a clayey loam soil, which has a strong tendency to run together 
after heavy rains and then to bake as it dries out. 

Well-prepared land is claimed by some growers to constitute 50 

er cent of the problem of producing a large yield of potatoes. This 
is probably an overestimate of its value, but it must be evident that 
it is a great asset in the production of a profitable crop. 


APPLICATION OF PLANT FOODS 


The question of a proper supply of plant food in the soil to insure 
a satisfactory yield of potatoes is one which must always receive 
the most careful attention of the grower if maximum yields are to be 
secured. The kind and the quantity of plant food that should be 
applied to the potato crop are in a certain measure determined by 


the previous treatment of the land on which the crop is to be grown 
and the fertilizing materials available for use by the grower. If a 
proper system of crop rotation has been followed and a clover or 
alfalfa sod has been turned under, that in itself is a guaranty of a 
fairly good supply of nitrogen, phosphorus, and potash, the three 
chemical elements the lack of which is most likely to limit the plant 
growth, and it will go far toward reducing the quantity of plant 
food necessary to apply in order to produce a maximum crop of 
potatoes. 

Van Slyke states ' that the tops and roots of red clover often con- 
tain 100 pounds each of nitrogen and potash and 50 pounds of phos- 
phoric acid per acre. He further states (op. cit., p. 556) that a 
crop of alfalfa contains 120 pounds of nitrogen, 100 pound of potash, 
and 30 pounds of phosphoric acid per acre. 

Various estimates have been given as to the actual quantities of 
these three elements that are removed by a crop of potatoes. For 
purposes of comparison, three of these estimates are presented in 
Table 2. The first two sets of figures are based on a crop of 150 
bushels per acre and the last on a maximum crop, for which Girard 
fails to give figures. 

If we compare these data with those representing the chemical 
constituents in a crop of clover or alfalfa, it becomes evident at once 
that either of these leguminous crops returns a larger amount of 
nitrogen, phosphoric acid, and potash to the soil when plowed under 
than the potato crop removes. Such being the case, the question at 
once arises as to the necessity for any addition of plant food to the 
crop. The answer is that a relatively small part of these chemical 


1 Van Slyke, L. L. FERTILIZERS AND CROPS. 734 p., illus. 1917. 
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elements contained in the clover or alfalfa is immediately available 
to the plant; hence the necessity of applying a certain quantity of 
plant food that is immediately available. 










TABLE 2.—Quantity of nitrogen, phosphoric acid, and potash removed from the 
soil Y a crop of 150 bushels of potatoes 













Soil elements removed (pounds) 








Source of estimate 








| 
Nitrogen ae a | Potash 
Reba Vier tice ser § ) ie gy aoe eee ' | bebe i | 
I SR ea ewaemuabiedacue Janae 31.5 13.5 45.0 
TEND ins on te oP ag oy weeded pas migeb scab abaus meee eNeek 27.8 12.0 43.5 
98. 7 22.5 163. 4 
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1 Van Slyke, L. L. FERTILIZERS AND CROPS. 734 p., illus. 1917. 
2 Woods, C. D., and Bartlett, J. M. EXPERIMENTS WITH POTATOES. Me. Agr. Exp. Sta. Bul. 57, p. 


154-155. 1899. 
’Girard, Aimé. RECHERCHES SUR LES QUANTITES DE MATIERES FERTILISANTES NECESSAIRES A LA CUL- 


TURE INTENSIVE DE LA POMME DE TERRE. Ann. Sci. Agron. s. 2, année 3, t. 2, fasc. 2, p. 261-280. 1897. 








KINDS OF PLANT FOODS 






Generally speaking, fertilizers may be divided into two well-defined 
groups, (1) organic fertilizers and (2) inorganic fertilizers. The 
first group embraces farm manures, dried blood, tankage, bone meal, 
cottonseed meal, and urea, the latter being classed as a synthetic 
compound. In the second group nitrate of soda and sulphate of 
ammonia until recently have been regarded as the chief sources of 
nitrogen, and superphosphate as the chief source of phosphoric acid, 
with muriate and sulphate of potash as the more usual sources of 
potash in the United States. Within a comparatively short time, 
however, the users of commercial plant foods have been introduced 
to a considerable number of synthetic plant-food compounds which 
as a rule run somewhat higher in nitrogen and phosphoric acid than 
the common commercial sources previously mentioned. These syn- 
thetic compounds embrace such additional forms of nitrogen as 
ammonium chloride, calcium nitrate, and those containing two ) forms 
of nitrogen, as, for example, leunasalpeter and alurea. A second 
group of these newer fertilizers contain two plant foods such as 
diammonphos and leunaphos, representing one form of nitrogen and 
phosphoric acid, potassium nitrate containing nitrogen and “potash, 
and another form, ammonium- -potassium- nitrate, representing two 
forms of nitrogen with potash. A third group is represented by five 
forms of nitrophoska i in which the nitrogen varies in its proportion 
of nitrate and ammonia and in water-soluble phosphorie acid. 

Where farm manures are available they may be used at the rate 
of 10 to 15 tons per acre. 

Complete reliance should not be placed on farm manures in the 
fertilization of land for potatoes, as they are not well-balanced 
fertilizers. Well-preserved barnyard manure should contain ap- 
proximately 10 pounds each of nitrogen and potash and 5 pounds of 
phosphoric acid per ton. The application, therefore, of 10 tons per 
acre would be equal to 100 pounds each of nitrogen and potash and 
50 pounds of phosphoric acid, a quantity considerably in excess of 
the need of a normal crop, but not that of a maximum one. It 
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must be remembered that a considerable part of the plant food con- 
tained in farm manures is not available the first season. It is there- 
fore desirable on soils known to be deficient in phosphorus to reen- 
force the manure by applying from 400 to 600 pounds of commercial 
fertilizer analyzing approximately 2 per cent of nitrogen, 12 per 
cent of phosphoric acid, and 2 per cent of potash, or 200 to 300 
pounds of a 4-244 fertilizer. This insures an immediately avail- 
able supply of the three elements most commonly lacking in the soil 
and necessary for satisfactory plant growth. On soils known to be 
infested with potato-scab organisms it is generally not advisable to 
use farm manures, as it is almost certain to increase the percentage 
of scab-infected tubers. 7 

On soils deficient in organic matter the application of farm ma- 
nures is, for several reasons, especiallf beneficial to the crops which 
are grown upon them. This is particularly true in respect to the 
potato crop. The principal benefits accruing from the use of farm 
manures are (1) the addition to the soil of a considerable quantity 
of plant food, (2) an improvement of its physical properties, (3) its 
increased moisture-holding capacity, and (4) the increased bacterial 
action of the soil flora, particularly of the nitrifying organisms. 

Where farm manures are not available, or where, if obtainable, 
the price is prohibitive, commercial fertilizers are found to be a 
fairly satisfactory substitute on lands well supplied with organic 
matter. 

In some of the intensive potato-production centers commercial 
fertilizers are used with great prodigality. An application of 1 ton 
per acre of a 7-6-5 or a 5-8-7 fertilizer’ is the rule rather than the 
exception, and some growers use as high as 3,000 pounds per acre. 

Within the last two or three years some fertilizer manufacturers 
have offered double and triple strength fertilizers. The advantage 
of using such a concentrated fertilizer is that it reduces freight 
charges and lessens the cost of handling and applying it. Instead 
of applying 1 ton of a 5-8-7 fertilizer, one can now use one-third ton 
of a 15-24-21 fertilizer. The only precaution necessary is to mix it 
thoroughly with the soil in order to prevent possible injury to the 
seed piece. 

In the Atlantic Coast States it has been found that better results 
are obtained from a fertilizer in which half the nitrogen content is 
derived from nitrate of soda or sulphate of ammonia, or, better still, 
from both, and the remainder from an organic source such as fish 
scrap, cottonseed meal, tankage, or dried blood. The reason for this 
is that the nitrogen content of the nitrate of soda and sulphate of 
ammonia is immediately available, and owing to the ease with which 
it may be leached out of the soil or escape as a gas, the plants are not 
provided with a constant supply of this element throughout the 
growing season. The nitrogen content of cottonseed meal, fish scrap, 
or other organic forms is more slowly available and therefore serves 
as a source of food supply when the other is exhausted. 

Where a proper system of crop rotation is followed, an application 
of 1,000 to 1,800 pounds of a 4-8-4 fertilizer should supply sufficient 
plant food to produce a maximum crop of potatoes. 


2The figures 7-6-5 and 5-8-7 refer to the percentages of nitrogen, phosphoric acid, 
and potash that the fertilizer contains. 
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The present discussion of the use of commercial fertilizers is 
intended to apply to the New England States, Pennsylvania, 
Ohio, West Virginia, and certain portions of New York. The 
use of commercial fertilizers in western New York is by no means 
common, but it is on the increase. The same is true of some parts 
of Pennsylvania, Ohio, and West Virginia. Growers in Michigan, 
Wisconsin, and the States farther west are as yet but small users 
of these fertilizers, 
although there is little 
question that their 
judicious use would 
increase the yield in 
most cases. 





















METHODS OF APPLY- 
ING COMMERCIAL 
FERTILIZERS 


















Where commercial 
fertilizers are largely 
relied upon in the 
production of pota- 
toes in the North, the 
potato planters used 
in putting in the crop 
are provided with a 
fertilizer-distributing 
attachment which 
opens a furrow, drops 
the fertilizer, and 
mixes it with the soil. 
This attachment is 
placed in front of the 
plow which opens the 


























furrow for the recep- Fic, 3.—Applying the second installment of commercial |i 

tion of the seed pieces. gen just stage the ners appear Brave ground, | 
haa ra $ y removing the plows and coyering disks from the 

As a rule, the whole potato planter the fertilizer ,can be evenly distributed 





along the top of the ridge. Presque Isle, Me., June 5, 


quantity is applied at Pt 
once, but there are a ; 
few growers who practice applying a part of the fertilizer when the 
crop is planted and the remainder just before the plants appear 
above ground. The usual method of making the second application 
is to distribute it on top of the row (fig. 3) and then mold the soil 
over it or else lightly cultivate it into the soil. Occasionally a grower 
is found who prefers to broadcast it over the field prior to plowing it, 
or a portion is broadcasted before fitting the land and the remainder 
is applied in the drill at the time of planting. 

Whatever the way of applying the fertilizer, the grower should be 
careful to have it thoroughly mixed with the soil, in order to pre- 
clude any possibility of the seed pieces coming in direct contact 
with it. 

A good rule to follow in the use of commercial fertilizers is to 
apply a reasonable excess above the actual requirements of a maxi- 
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mum crop. No one commercial fertilizer will meet the needs of all 
soils, and it is therefore necessary for each grower to study his own 
soil requirements. To apply a large quantity of nitrogen in an 
immediately available form is wasteful. 


VARIETIES TO GROW 


In deciding upon the variety to grow, it is necessary to consider 
the purpose for which the potatoes are to be produced; that is, 
whether for home or market purposes or for early or late consump- 
tion. The tendency of the grower of to-day is to plant fewer and 
fewer varieties for commercial purposes. Considerably more atten- 
tion is now being given to the natural adaptation of varieties to cer- 
tain regional and soil conditions. For example, on Long Island it 
has been found that varieties of the Rural group of potatoes do not 
succeed as well as those of the Green Mountain group;' hence varie- 
ties of the latter group are grown almost exclusively as a late crop. 
On the other hand, in western New York, particularly in Monroe, 
Livingston, Ontario, and Steuben Counties, varieties of the Rural 
group are practically the only late potatoes grown commercially. 
These two main groups or types of late potatoes are deserving of 
further mention, as they represent the leading late commercial 
varieties east of the Dakotas. The reason why the Green Mountain 
group succeeds best on Long Island and the Rural group in. western 
New York, as interpreted by the writer, is as follows: The Green 
Mountain representatives are especially adapted to a cool and 
reasonably moist climate. The summer heat on Long Island is 
usually tempered by sea breezes, while the humidity of the atmos- 
phere, owing to heavy fogs and dews as a result of proximity to 
water, provides conditions that are especially favorable to potatoes 
of this class. The Rural group does not thrive as well under these 
conditions, and as these potatoes are somewhat later in maturing 
and do nat as a rule yield as heavy a crop, they are not looked upon 
with as much favor as those of the Green Mountain group. Another 
factor in favor of Green Mountain potatoes is that they are some- 
what superior to those of the Rural group in table qualities. 

The particular qualities which make the Rural group superior to 
the Green Mountain in western New York are as follows: A more 
vigorous constitution accompanied by a decidedly greater ability 
to withstand prolonged periods of heat and drought, which in that 
section are liable to occur during the latter part of July and to ex- 
tend through a considerable part of August. Under such conditions 
varieties of the Green Mountain group, partly on account of their 
earlier habit of forming tubers and their greater expanse of foliage, 
have their vitality so seriously impaired that when more favorable 
growing conditions occur later they are unable to take advantage of 
them. On the other hand, varieties of the Rural group, having 
made a somewhat slower development and having smaller and 


See Stuart, William. GROUP CLASSIFICATION AND VARIETAL DESCRIPTIONS OF SOME 
AMERICAN POTATOES. U. 8S. Dept. of Agr. Bul, 176, reissue, 59 p., 19 pl. 1918. 
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thicker leaves, do not as a rule suffer sufficient injury to prevent 
their further development when the proper growing conditions once 
more prevail. Therefore for the reasons which have been stated, 
the leading late potatoes in New England, northern New York, Long 
Island, and New Jersey, belong to the Green Mountain group, while 
in western New York and southern Michigan, Wisconsin, most of 
Iowa, and portions of Minnesota the Rural is the leading group. In 
other sections of Michigan, Wisconsin, and Minnesota either group 
or varieties can be grown successfully. In our judgment varieties 
belonging to the Green Mountain group of potatoes, because of their 
superior table qualities and heavier yield, should be grown wherever 
they do equally well or better than those of the Rural group. 

In the case of early varieties the Irish Cobbler easily leads in the 
northeastern portion of the United States. This variety is to a large 
extent very similar in its requirements to the Green Mountain group. 

The question of varieties is important and should be considered 
carefully when deciding upon which one should be grown in order 
to get the best results. The desirability of confining one’s efforts to a 
single variety, or at most to two varieties, one early and the other 
late, can not be overemphasized. The necessity of community action 
in this matter is extremely important, as it is much easier to attract 
buyers to a locality if adaal lots of a single variety can be pur- 
chased than if each individual grower is producing a different sort. 

There is another decided advantage in confining one’s efforts to a 
single variety, or at most to two varieties, viz, that of becoming 
thoroughly familiar with the variety which is grown. It is much 
easier to keep it free from varietal mixtures, and there is greater 
likelihood that individual hill selection work will be carried on.* 


TIME OF PLANTING 


The time of planting is governed by a number of factors, chief 
among which may be mentioned that of the climatic conditions pre- 
vailing in a region during the planting season. As the chief object 
of this bulletin is to convey information to the grower on the sain 
tion of late-crop potatoes, little attention is given to the early crop 
except to say that the seed should be planted as early as the danger 
from late spring frosts will permit. In the case of the late crop, 
however, an entirely different set of conditions obtains. In the ex- 
treme northern portion of some of the States concerned or at high 
altitudes where the entire growing season is required to produce a 
crop, planting must be done as early as the land can be prepared. 
On the other hand, in regions where the growing season is longer 
than that required to mature the crop, the time of planting should 
be determined by the character of the season which normally can 
be expected at any given time during the growing period of the 


*See Stuart, William. SEED POTATOES AND HOW TO PRODUCE THEM. U. S. Dept. of 
Agr., Farmers’ Bul. 1332, 17 p., illus. 1928. 
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plants. Careful investigations of the climatic requirements of the 
potato have shown conclusively that the critical period in ‘the life 
of the plant occurs when it is developing its tubers. The drain upon 
the vital energies of the plants during this period is greater than 
at any other time, and it is very essential that the climatic condi- 
tions should be as favorable as possible when they reach this period 
in their development. Investigation has shown that if a protracted 
spell of heat and drought occurs during the period when the plant 
is developing its tubers, the yield is very materially lessened. On 
the other hand, if the weather is cool and there is a sufficient supply 
of moisture in the soil a good yield is practically assured, provided 
the plants have been given proper cultural attention. The problem, 
then, is to select a planting date which is most likely to subject the 
plants during their period of tuber development to the most favor- 
able climatic conditions. Experience has demonstrated to the grow- 


Fic. 4.—A good specimen of Green Mountain tuber 


ers of western New York that, taking one year with another, they 
are able to secure better results from planting their crop from June 
1 to 20 than from May 1 to 20. The reason for this is that through- 
out that region usually a period of four to six weeks of heat and 
drought occurs during the latter part of July and the early portion 
of August. If late potatoes were planted early in May they would 
be forming their tubers during this period. By delaying the plant- 
ing until June the plants will not have reached the tuber-develop- 
ment stage, or if they have they will not be advanced sufficiently to 
sustain serious injury from any usual amount of heat and drought. 

Conditions similar to those in western New York prevail in cer- 
tain portions of Chio, Michigan, Wisconsin, and other Middle West- 
ern States. The time of planting is therefore of considerable impor- 
tance and should be given very careful attention by the grower if 
maximum results are to be secured. 
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IMPORTANCE OF GOOD SEED 


The importance of planting good seed potatoes can hardly be 
overemphasized. The customary practice of using what is left from 
the previous season’s crop, after having marketed or consumed the 
best, must be discontinued if the present quality and yield of the 
potato are to be materially improved. The grower can not expect 
to get maximum yields from inferior seed stock any more than the 
dairyman can expect to get maximum milk yields from scrub cows. 

Good seed may be described as that which is pure with respect to 
the variety; is produced by healthy, vigorous, heavy-yielding plants 


Fic. 5.—A good specimen of Rural New Yorker No. 2. (Natural size) 


grown under favorable climatic conditions; and is somewhat imma- 

ture, reasonably uniform in size and shape (figs. 4 to 7), and firm and 

sound, with the first sprouts prenaing to develop at planting time. 
] 


Seed of this character is now procurable in somewhat limited quan- 
tities from growers who specialize in seed production in Maine, 
Vermont, New York, Maryland, West Virginia, Wisconsin, Minne- 
sota, North Dakota, South Dakota, Nebraska, Wyoming, Montana, 
Colorado, Idaho, Oregon, Washington, and California. In some 
States such seed is designated as “certified seed,” which implies 
that the crop has been inspected once or twice during the growing 
season and ec been found to be free from varietal mixtures and 
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relatively so from diseases which are communicable to the crop 
grown from it. A final inspection of such seed is made either at 
the time of harvesting the crop or after it has been stored. At this 
time the tubers are examined in order to determine their relative 
freedom from external and internal diseases, their conformity to the 
type of the variety they represent, and their general desirability ‘for 
seed purposes. The average acre yield of the crop is also considered, 
A low yield disqualifies such stock for seed purposes. 

Certified seed necessarily commands a considerable premium over 
that which has not been inspected, but the extra cost is slight as 
compared to the increased yields which may be expected from the 
use of good seed and the crop insurance which it affords. 


Fic, 6,—A good specimen of the Early Ohio potato as grown at Presque Isle, Me, 
SEED DISINFECTION 


The disinfection of seed prior to planting it should be regarded as 
a necessary part of the operations involved in potato culture, at 
least in regions in which the soil is not generally infested with pota- 
to-scab and black-scurf (Rhizoctonia) organisms. Aside from the 
labor involved the cost of the treatment is comparatively slight. 
The treatment consists in immersing the uncut seed in a solution of 
formaldehyde or corrosive sublimate from 114 to 2 hours. These so- 
lutions should be made up according to the following formulas and 
the potatoes treated as suggested: 

Formaldehyde treatment.—Add 1 pint of formalin to 30 gallons of water. 


Soak the potatoes in this solution from 14% to 2 hours. Remove and spread 
them out to dry on a disinfected floor or in disinfected receptacles. 
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Corrosive-sublimate treatment..—Dissolve 4 ounces of mercuric chloride 
(corrosive stblimate) in 30 gallons of water. Soak the potatoes as in the 
preceding treatment and dry in the same manner. 

Hot-formaldehyde treatment.—Although the hot-formaldehyde treatment is 
a comparatively new method of seed-potato disinfection it may now be consid- 
ered as well out of the experimental stage and worthy of more general adop- 
tion. It differs from the old method in that 2 pints instead of 1 pint of 
formalin are added to each 30 gallons of water and that the solution is 
heated. The original recommendation was to maintain the solution at a tem- 
perature ranging from 118° to 122° F. and to immerse the seed potatoes for 
about 3 minutes, remove and pile them up and cover with an old blanket or 
canvas for an hour and then spread out to dry. The latest recommendation is 
to maintain the solution at a temperature ranging from 124° to 125° F. for 
about the same period of treatment. The higher temperature is regarded as 
necessary to destroy effectively the sclerotia of Rhizoctonia. 


Fic. 7.—A good specimen of the Idaho Rural potato as grown at Jerome, Idaho 


The corrosive-sublimate treatment is the more troublesome one 
to use and is also the more expensive, but it is the more effective 
against the black scurf; therefore it is recommended for the treat- 
ment of tubers showing such infection. 

For scab disinfection alone the formaldehyde treatment is to be 
preferred, because formaldehyde is a nonpoisonous. substance readily 
diluted with water; it can be used in metal as well as wooden con- 


5 Mercuric chloride dissolves very slowly in cold water, but rather quickly in hot water. 
It is desirable, therefore, to dissolve the crystals in a small quantity of hot water and 
then add sufficient water to make the required volume. Only wooden or earthen vessels 
should be used. The solution is very poisonous if taken internally; therefore great care 
must be taken to keep animals from drinking it. The same solution should not be used 
more than four times, as its strength rapidly decreases. 
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tainers, and it does not lose its strength, thus permitting the treating 
of larger quantities of potatoes in a given volume of solution. 


CUTTING THE SEED 


For the most part seed potatoes are cut by hand rather than 
with automatic cutters, but the scarcity of labor and the continued 
improvement of automatic seed-cutting devices are having a tend- 
ency to increase their use, even though they are not as satisfactory 
as hand work. Thus far, no automatic seed-potato cutter has been 
devised which is able to distinguish between weak and strong eyes, 
or no eyes at all; hence there is bound to be a relatively large per- 
centage of seed pieces which will not produce plants, or, if they 
do, the plants will be weak. On the other hand, all seed pieces 
which have been carefully cut by hand will contain one or more 
strong eyes. (Figs. 8 to 12.) 
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Fic. 8.—Irish Cobbler seed potatoes weighing 3 ounces each 


The tuber should be cut so as to make blocky rather than wedge- 
shaped seed pieces. The advantage of a biovky Seed piece is that 
it is handled better in the planter and is less likely to dry out or 
to decay in the ground if the weather conditions are unfavorable. 

It is generally advisable to use a liberal-sized seed piece, one 
weighing from 114 to 114 or 2 ounces. As a rule, this will contain 
from one to three eyes. A 3 to 4 ounce tuber cut into two pieces 
(or into three pieces in the case of a 4-ounce tuber) has given very 
satisfactory results. 

It is a good practice to sprinkle the freshly cut seed pieces with 
flowers of sulphur, land plaster, or air-slaked lime. These materials 
tend to dry the cut caine and lessen the danger from heating if 
the weather is warm and the cut seed is not planted immediately. 

As a rule, seed potatoes are cut about as required for planting, 
but where large acreages are to be planted and labor is scarce it 18 
often found more economical as well as more convenient to cut the 
seed in advance of the planting season. When this practice is fol- 
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lowed care must be taken in handling the freshly cut seed in order 
to avoid injury from overheating until it is thoroughly cured; that 
js, until the cut surfaces become dry. The drying is usually facili- 
tated by dusting the freshly cut seed with one of the absorbents 
previously mentioned and then placing the seed pieces in slatted 
erates or flats or spreading them out in a thin layer on the floor. 
However handled, they should be turned over once or twice during 
the first 24 hours and once during each of the two following days, 
after which, depending somewhat on the weather, of course, the cut 
surfaces are sufficiently dry for the seed pieces to be stored in sacks, 
barrels, or bins until needed for planting. Some growers prefer to 
handle their seed in this manner rather than to cut it as needed, 
claiming that they obtain much better results. But whatever the 
method adopted it is important to remember that if the weather is 
warm freshly cut seed develops heat very rapidly and that, under 
these conditions, its vitality is quickly injured. Many a poor stand 
has been attributed to seed of poor quality when it was the direct 
result of the improper handling of the cut seed. 







Lae 










SSS Si {a ae 







. 







1 eS x 
i x prs 
ae 


. 
. aie RR BR ke 


aS 






¥ 
» 
4 





Fic. 9.—The halved pieces of one of the 3-ounce tubers, shown in Figure 8, giving a 
114-ounce seed piece 







RATE OF PLANTING 







The rate or distance of planting is largely determined by the 
natural fertility of the land, its moisture-holding capacity, the supply 
of available plant food, which is to be applied to the crop, and the 
variety grown. In Aroostook County, Me., early varieties, such as 
the Irish Cobbler, Triumph, and Early Rose, are usually planted in 
rows from 32 to 34 inches apart and from 8 to 12 inches apart in the 
row. The Green Mountain, which is the leading late variety of that 
region, is planted in rows from 34 to 36 inches apart and the plants 
in the row 10 to 14 or more inches apart, depending on the size of 
the seed piece used. Table 3 shows the number of seed pieces 
required for an acre when planted at different distances. A study 
of the data presented in this table shows that the closest spacing, 30 
by 8 inches, would require 26,136 seed pieces to the acre as compared 
with 14,520 for a spacing of 36 by 12 inches, which is the more com- 
mon planting practice. The wider spacings included in Table 3 are 
not infrequently encountered in the dry-farming sections of the West, 
where the deficiency in moisture makes it impossible to grow potatoes 
pecesperally at the distances usual in the humid areas of the United 

tates. 

A comparison of the two extremes in spacing shows 26,136 seed 
pieces in one and 3,630 in the other, the ratio between the two being 
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1 to 7.2; in other words, the number of seed pieces required to plant 
an acre 30 by 8 inches apart would plant 7.2 acres 48 by 36 inches 
apart. 


TABLE 3.—Number of seed pieces required to plant an acre of potatoes at 
different spacings 


Pieces of potato seed required at stated spacing distances (number) 


Rows apart ee eee ae a a tn ee etch eee eee 
8 inches | 10 inches | 12 inches | 14 inches | 16 inches | 18 inches | 24 inches | 36 inches 


20,909 | 17,424] 14,935 | 13,068] 11,616 
19,602} 16,335] 14,001 10, 890 
18,449 | 15,374] 13,178 5 10, 249 
17,424 | 14,520] 12,446 9, 680 
14,935 | 12,446] 10, 668 8, 297 
13,068 | 10, 890 9, 334 7, 260 








The number of bushels of seed employed in planting an acre of 
ee varies considerably in different parts of the country. 
oughly stated, the quantity actually used varies from 5 to 18 


Fic. 10.—One of the halved pieces quartered, giving a %-ounce seed piece. Com- 
pare with Figure 9 


bushels per acre. There are occasional growers who use as many as 
24 bushels per acre. The average quantity of seed planted per acre 
in the United States was estimated several years ago by the Bureau 
of Crop Estimates at 8.6 bushels. As a rule, the smaller quantities 
are used by the southern truck grower, who is generally obliged to 
pay a high price for seed stock on account of his distance from the 
source of its production and the season of the year at which he has 
to have it delivered. In Aroostook County, Me., the common prac- 
tice is to plant from 5 to 6 barrels of seed per acre, or from 825 to 
990 pounds (13.7 to 16.5 bushels). In order to afford a ready refer- 
ence to the actual quantity of seed required to plant an acre with 
seed pieces of definite weights at a given distance between plants, 
Table 4 has been prepared to cover seed pieces ranging from half 
an ounce to 2 ounces in weight. It will be noted that plantings 
made at close intervals with seed pieces ranging from 114 to 2 
ounces require quantities of seed very greatly in excess of those ordi- 
narily used. On land well supplied with organic matter, an abun- 
dant supply of available plant food, and moisture, the use of large- 
sized pieces or whole tubers from 114 to 2 ounces in weight will 
usually prove a profitable investment. 
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A safe general rule to follow in planting potatoes is to increase or 
decrease the distance between the rows, as well as the hills, in accord- 
ance with the size of the seed piece used, the variety grown, the fer- 
tility of the soil, its moisture-holding capacity, and the average nor- 
mal rainfall that may be expected when the plants are developing 
their tubers. The nearer the soil and weather conditions approach 
the ideal, the larger the seed piece and the closer the planting. 
Early-maturing varieties may be planted more closely than late- 
maturing sorts, because the plants, as a rule, do not grow as large. 

A study of Table 4 discloses the fact that the quantity of seed 
required for planting an acre of potatoes with 2-ounce pieces at a 
spacing of 30 by 8 inches is more than 54 bushels. When the spac- 
ing in the row is doubled—that is, made 30 by 16 inches—only half 
this quantity will be required. It is believed that when seed pieces 


Fic, 11.—First step in cutting a large-sized Green Mountain tuber into seed pieces 


averaging 2 ounces in weight are used, a spacing of 12 to 14 inches 
may be expected to give better results than 10 to 12 inches. In 
other words, the spacing of the plants in the row is to a large extent 
governed by the size of the seed piece used. It should further be 
remembered that in the semiarid regions of the West, where a mois- 
ture deficiency is almost certain to occur, wider spacing must be 
practiced than in the humid sections ef the East. 

In northern Maine, where large acreages of potatoes are grown for 
seed, many growers make a practice of planting Irish Cobbler seed 
or 32 by 8 or 32 by 10 inches apart. Such spacing, according to 

able 3, will require 24,502 and 19,602 seed pieces, respectively, 
for an acre. By referring to Table 4 it is found that with seed 
pieces averaging one-half ounce in weight and spaced 34 by 8 inches, 
it will require 12 bushels and with 34-ounce seed pieces 18 bushels 
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to plant an acre. When seed pieces of the same size are spaced 34 
by 10 inches, the quantities required are 9.6 and 14.4 bushels, re. 
spectively. As has been previously stated, the practice in northern 
Maine is to plant from 5 to 6 barrels of seed per acre, or 13.75 to 
16.5 bushels, respectively, which would indicate that the average 
seed piece used by the Maine potato grower is approximately three- 
fourths ounce in weight. It is believed that better results would 
be secured if larger sized seed pieces were used. 


TABLE 4.—Number of bushels of potatoes required to plant an acre at different 
spacings with seed pieces of various sizes 


Se an ——____—_____., 


Seed required, the average weight of seed pieces used being as given 
(bushels) 


Spacing of rows and seed pieces |__ Np is ot he ete LY pe 
| 


¥ ounce | % ounce | 1 ounce |144 ounces|!14 ounces dcr 2 ounces 


Rows 30 inches apart: 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 

Rows 32 inches apart: 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 

Rows 34 inches apart: 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing -- 
16-inch spacing - - 
18-inch spacing 
24-inch spacing 
36-inch spacing 

Rows 36 inches apart 
8-inch spacing - -- 
10-inch spacing - - 
12-inch spacing - - 
14-inch spacing - - 
16-inch spacing - - 
18-inch spacing - - 
24-inch spacing -- 
36-inch spacing 

Rows 42 inches apart: 
18-inch spacing 
24-inch spacing 
30-inch spacing 
36-inch spacing 

Rows 48 inches apart: 
18-inch spacing 
24-inch spacing 
30-inch spacing - - -.. 
36-inch spacing 
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PLANTERS 


In most commercial potato-producing regions in the North and 
West, horse-drawn machine planters are extensively used. There are 
some localities, however, where hand planters are still in use. The 
machine planters are of two general types, the picker and the two- 
man type. The picker type of machine requires but one man to 
operate it. The seed pieces are picked up by forks attached to a 
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revolving vertical disk which passes through a compartment contain- 
ing the cut seed. The seed piece thus picked up by each fork is 
stripped off as it passes between two fingerlike attachments and falls 
into the dropping tube. Accuracy in planting is largely dependent 
on the uniformity in size and shape of the seed pieces used. 

In the operation of the two-man planter the seed pieces are raised 
singly from the hopper by a revolving cogged wheel and deposited in 
the pockets of a revolving horizontal disk, which discharges the seed 
piece from each pocket as it passes over the dropping tube. The 
accuracy of this machine is dependent upon the ability of the second 
man, who sits in the rear, to see that each pocket has a seed piece 
and to remove any extra pieces that may be in others. (Fig. 13.) 
With a good man in the rear, this type of machine will plant 100 per 








Fic, 12.—Second and final steps in cutting large tubers into seed pieces when cutting 
to single-eye pieces or as nearly so as possible 





cent perfect, whereas with the picker type if a fork fails to get a seed 
piece or another fork spears two or more pieces there is no one to 
correct these mechanical errors. 

The advantages and disadvantages of the picker and the two-man 
type of planter are as follows: (1) The picker type requires only 
one man to operate it; (2) the picker type being entirely automatic 
in its operation it is possible to deve somewhat faster, thereby plant- 
ing from 1 to 2 more acres a day than the two-man type; but (3) the 
two-man planter insures a somewhat better stand of potatoes than 
the picker type. 

The hand planter has the advantage of being cheap and conse- 
quently within the reach of every grower. On well-prepared sandy 
loam soils an active man can plant an acre or more a day. 

Most areas of 1 acre or less will be planted with a hand planter 
or by merely dropping the seed pieces in an open furrow and cover- 
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ing them with the hoe, a cultivator, or plow. For the most part, 
the family supply of ponetors is grown from seed pieces dropped by 
hand rather than with any mechanical device. 


DEPTH OF PLANTING 


There is no general rule as to the depth to plant the seed pieces or 
sets which will give the best results under all conditions. In other 
words, the character of the soil, the season at which the planting is 
done, the method of culture practiced, and the climatic conditions 
likely to prevail during the growth of the plant are the determining 
factors. For example, on heavy cold soil the depth should not be 
more than 3 or 4 inches if level culture is to be practiced, or 2 to 3 
inches if the ridge method is followed, whereas on a light sandy loam 


Fic, 13.—A 2-man planter. This particular planter does not have a fertilizer-dis- 
tributing attachment 


soil, which is likely to be deficient in moisture, a depth of 4 to 6 
inches will prove more satisfactory for level culture and 3 or 4 inches 
for ridge culture. Each grower must regulate the depth of planting 
to conform to his own peculiar conditions. It must be remembered 
that in very early planting the depth should be less than in late 
planting, because the ground is colder and the crop is less likely to 
suffer from heat or drought. 


LEVEL OR RIDGE CULTURE 


Broadly speaking, but two systems of culture are practiced in the 
areas producing late potatoes in the United States, viz, the level and 
the ridge. The system followed is determined to a large extent by 
the seasonal conditions which normally prevail in a given part of the 
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country during the growing period of the plant and particularly 
during the latter portion of the season. If the period in which the 
plants are developing tubers is likely to be hot and dry, level culture 
should be practiced, but if the reverse is true ridge culture may give 
better results. Another controlling factor is that of the weather at 
the time of harvesting the crop. Where rainy weather may be ex- 


. pected, the ridge system will prove most satisfactory, because the 


land dries out quicker, thereby making harvesting operations pos- 
sible, when under level culture the digging of the crop might be 
seriously delayed. 

In general, the ridge system of culture is largely confined to 
Maine, western New York, and those irrigated sections of the West 
where it is necessary to provide furrows in which to run the irriga- 
tion water. Throughout Michigan, Wisconsin, Iowa, and Minnesota 
the level system of culture is commonly practiced. 


CULTIVATION 


The main objects of cultivation are to destroy weeds, conserve 
moisture, liberate plant food, aerate the soil, and, in consequence of 
keeping it in a loose, friable condition, to encourage root action. 
The prevention of weed growth may be very greatly facilitated b 
harrowing with a spike-tooth harrow lengthwise of the rows a te 
or 10 days after planting, or if the surface of the soil has not been 
compacted a weeder may be used with almost equally good results. 
This operation should be repeated as often as may be necessary to 
subdue weed growth or to maintain an earth mulch until after the 
plants are well above ground. If a harrow is used when the plants 
are coming up, it should be one which is so constructed as to permit 
slanting the teeth backward; otherwise the plants may be injured 
seriously. When the plants are sufficiently developed to define the 
rows the soil between them should be cultivated as deeply as possible, 
care, of course, being taken not to cause the plants injury through 
root pruning. The next and each subsequent cultivation should be 
shallower than the preceding one and farther and farther away 
from the plants. Whether the implement used be a shovel plow, — 
horse hoe, or a one or two horse cultivator, it should be adjusted so 
as to throw some soil toward the plants, the object being to keep 
the surface of the soil stirred or covered with loose soil in order to 
conserve moisture and prevent weed growth. (Figs. 14 and 15.) 
With the ridge system cultivation can be continued later than 
where level culture is practiced, because in the former case the roots 
of the potato plants are very largely, if not wholly, confined to the 
ridged earth, and the furrow between may therefore be cultivated 
with more or less impunity and slight quantities of soil “ winged ” 
toward the plants. On the other hand, in level cultivation the roots 
soon spread out through the soil between the rows, making cultiva- 
tion a rather hazardous practice on account of the almost certain 
heavy root pruning and consequent injury to the crop that inevi- 
tably results. Careless cultivation or its continuance too late in 
the season has been responsible for many a poor yield. A single 
cultivation when the soil is well filled with roots may, in the ab- 
sence of a rain soon after cultivation, reduce the yield fully one-half. 
It is important, therefore, that the cultivation of the potato shall 
















MET 


2a S \Be we we ee: 


‘SS ee 


| 


y: 
es 
al 


i 


24 Farmers’ Bulletin 1064 


be intelligently performed to the end that the crop may receive the 
maximum benefit and minimum amount of injury from it. The aim 
should be to give as thorough tillage as possible in the early devel. 
opment of the crop, so as to afford the most favorable conditions for 
the completion of the growth of plants and tubers. As a rule 
cultivation should cease soon after the tubers have set. (Fig. 16.) 


SPRAYING 


The object of spraying the potato plant is to protect its foliage 
from injury resulting from attacks of fungous diseases and insect 
enemies. 

The principal fungous diseases of the foliage which can be con- 
trolled by spraying with a fungicide are the early and late blights, 
The former is generally more prevalent and causes greater injury 


Fic. 14.—First cultivation and horse hoving of the potato crop in Aroostook County, 
Me., June 5, 1918 


to the potato crop of the Middle West than in the East. Both the 
early and the late blights are capable of attacking the foliage, stem, 
and tuber of the plant, but under certain conditions they may not 
actually infect the tuber, though causing a decided reduction in yield 
whenever any considerable portion of the foliage is affected. 

The early blight is not as easily or as completely controlled by 
applications of fungicides as the late blight. Thus far, Bordeaux 
mixture is the most efficient agency for the control of these two 
diseases. 

The time and frequency of applying Bordeaux mixture are largely 
determined by the character of the season and the section of country 
in which the crop is being grown. Late blight, for example, seldom 
causes injury to the potato crop of the Middle West, except in the 
northern portion of the States east of the Mississippi River, and as 
a rule these States do not suffer from this fungous disease until 
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rather late in the growing season. In a measure the same statement 
jis true of the early blight, especially with reference to the time of 
its development, but it does not apply as regards the infrequency of 
its attack, because it is usually prevalent, to some extent at least, 

ractically every season. Owing to the above conditions and to a 
eer date of planting in many of these areas it is not necessary to 
begin spraying for fungous diseases as early in the season as is done 
in some portions of the East where both the early and late blights 
may appear much earlier. This is particularly true with respect to 
the early blight, which on varieties planted for early marketing may 
attack the foliage the latter part of June or early in July. Gener- 
ally speaking, few, if any, commercial growers spray their potato 
plants primarily for the purpose of controlling the early blight. 
Spraying is only general in localities in which the late blight occurs 


Fic, 15.—Ridging the soil over the potato plants with a disk horse hoe in Aroostook 


County, Me., June 5, 1918 





with more or less regularity. It should begin in the northern New 
England States early in July. In other sections, where the crop is 
planted later, it may be deferred somewhat. 

The chief insect pests of the potato which prey upon the foliage 
are the Colorado potato beetle, the potato flea beetle, the potato leaf- 
hopper, and certain plant lice. The first two are leaf-eating and the 
last ones are sucking insects. 

The Colorado potato beetle is readily controlled by spraying the 
foliage with some form of arsenical poison, such as lead arsenate, 
zine arsenite, or Paris green. 

The flea beetle is a much more difficult insect to handle, because it 
consumes less foliage and is not as easily poisoned as the Colorado 
beetle. It is most effectively held in check by keeping the foliage 
well covered with Bordeaux mixture. _The potato leafhopper, al- 
though a sucking insect and amenable to the same insecticides as for 
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plant lice, is most effectively controlled by thorough spraying with 
Bordeaux mixture, which acts as a repellent. Plant lice, owing to the 
manner in which they take their food from the plant—that is, by 
sucking its juices—must be dealt with by applying what is known as 
a contact insecticide, such as kerosene emulsion, tobacco extract, or 
whale-oil soap. A proprietary compound sold under a trade name, 
which is in reality a strong decoction of nicotine sulphate, is gen. 
erally considered the most satisfactory, as it is the most easily pre. 
pared and applied. 

As a rule, in the late-blight sections the potato grower makes 
practice of combining with Bordeaux mixture the arsenical poison 
used in destroying the Colorado beetle, thereby providing a more 
efficient protection against the flea beetle, because the leaves when 
covered with Bordeaux mixture are far less appetizing to the latter 


Fic. 16.—A field of Irish Cobbler potatoes in full bloom, Caribou, Me., July, 1914, 
No further cultivation should be given 


pest, and in addition to this the plants are protected against the early 
and late blights. 

The following formula and brief directions are offered for the 
preparation and application of Bordeaux mixture: 

5 pounds of copper sulphate (blue vitriol). 
5 pounds of quicklime or dehydrated lime. 
50 gallons of water. 

Prepare the mixture in the following manner: Dissolve the copper 
sulphate and slake the quicklime in separate wooden or earthen 
vessels in 4 or 5 gallons of water. Dilute each lot to 25 gallons and 
then simultaneously pour them together into a third vessel, stirring 
the mixture vigorously as poured. Strain the mixture carefully 
before it goes into the spray tank, and apply it to the foliage of the 
plants with a spray pump capable of developing a strong pressure, 
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using a nozzle so constructed as to make a very fine and even distri- 
bution of the spray material. A spray-mixing platform with an 
elevated tank greatly lessens the labor involved in _ preparing 
Bordeaux mixture and in filling the spray tank. (Fig. 17.) 

The object of spraying is to cover the foliage with the fungicide 
or insecticide so thoroughly as to preclude the possibility of fungous 
or insect pests causing any material injury to the plants. In addi- 
tion to this, usually an indirect advantage is derived from spraying 
which is very often lost sight of. This is that well-sprayed plants 
seem to suffer very much less foliage injury from tipburn than 
unsprayed plants. It is claimed by some that the copper contained 
in the Bordeaux mixture serves as a stimulant to the plant, but 
however that may be, it has been many times demonstrated that in 


Fic, 17.—Spray-mixing outfit used by the United States Department of Agriculture 
on Aroostook Farm, Presque Isle, Me. The pump is operated by a gasoline engine 


seasons in which a long period of drought or heat has occurred the 
foliage of the sprayed plants suffers much less than the unsprayed 
ones, and the resultant yields are sufficiently greater, as a rule, to more 
than repay the grower for the cost of spraying.® 
Where late blight is likely to occur, potatoes in the home garden 
may be protected by dusting them with dry Bordeaux mixture or 
some proprietary fungicide. Where insect protection alone is neces- 
sary, a mixture of dehydrated lime and Paris green at the rate of 1 
ound of poison to 20 pounds of lime may be dusted over the plants. 
Jsed in liquid form, the milk of lime should be added to it to prevent 
injury. Dry materials may be applied with a dust-distributing can, 


For further information on the control of fungous diseases and insect pests of the 
potato, see Farmers’ Bulletins 1349, “ Increasing the Potato Crop by Spraying,” and 1367, 
“Control of Potato Tuber Diseases.” 
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or even by placing them in a cheesecloth bag and shaking over the 
plants. Liquid applications on a small plat may be made with 4 
watering can or garden atomizer. 


HARVESTING THE CROP 


The harvesting season for the late crop of potatoes begins in Sep. 
tember in the New England States and ends in November in the 
Middle West. 

Except where a relatively small acreage is grown, the crop is 
harvested with an elevator type of digger. Where smaller areas are 
devoted to potato culture a simple plowlike digger may serve to 
harvest the crop. When this type of digger is provided with a 
device for rocking or agitating the fingerlike attachment in the rear, 


Fic, 18.—The elevator type of digger, which in the New England States is usually 
operated with a pair of horses 


which is designed to separate the tubers from the soil, fairly good 
work is done and the machine proves to be a very satisfactory substi- 
tute for the more expensive elevator digger. 

Small areas are often harvested by the use of the ordinary turning 
plow for lifting the tubers out of the ground or by using a spading 
fork; in fact, a fork is exclusively used when selecting hills from 
which to start the seed patch. 

The potato digger usually is operated with two horses in the New 
England regions, whereas in the West three or four horses are 
required to haul the machine when actually engaged in digging. 
These differences in horsepower requirements are largely due to the 
character of the soil on which the crop is grown and the system of 
culture practiced. A few years ago elevator diggers were placed on 
the market, the machinery of which is driven by a small gasoline 
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engine mounted on the digger, which simply operates the carrier 
and the vine-clearing device, the machine itself being hauled by two 
horses. This necessarily lightens the draft of the machine materially 
and makes it possible to dig a larger acreage. On the other hand, it 
adds very greatly to the first cost of the machine, and its use is 
not likely to become very general except with the larger growers in 
those regions in which the digger is operated with two horses. 
(Figs. 18 and 19.) 

In Maine the tubers are gathered in wooden splint baskets, from 
which they are dumped into barrels and hauled to the storage house 
or shipping point. The empty barrels in either case are returned 
to the field. In western New York and in Michigan and Wisconsin 


Fic. 19.—In the Central West and West three or four horses are generally used to 
haul the potato digger 


it is quite generally the custom to gather the tubers in slatted crates, 
in which they are hauled direct to the shipping point or to the storage 
house. This method is considered much more satisfactory than that 
practiced in Maine, because it reduces the chance of rough handling, 
especially when the picker empties the first basket which goes into 
the barrel. The usual custom is to dump the potatoes into the barrel 
without making any pretense of tipping it in order to break the force 
of the fall. The injurious effect of such rough handling, especially if 
the tubers are somewhat immature, can be readily appreciated. Much 
of this injury could be avoided if a little care were taken in emptying 
the first two or three baskets by tipping the barrel or lowering the 
basket into the barrel before emptying it. In western Minnesota 
and points west of that territory the tubers are gathered in wire 
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baskets, from which they are either thrown on the grader, screened 
and put in two-bushel sacks or from two to three baskets are emptied 
into each sack, which is then hauled to the storage house without 
tying (figs. 20 and 21), the grading in the latter case being done 
in the storage house as the crop is marketed. 

In the East little grading is done in the field other than leaving 
the very small, scabby, diseased, sunburned, or badly cut tubers on 
the ground, to be gathered up later for starch making or for stock 
feed. Little, if any, greater care is exercised in this respect where 
the crop is sold directly from the field. 


FIELD SIZING 


In the West, where field sizing is most commonly practiced, it is 
the rule to have the potato sizer mounted on metal or wooden run- 
ners to which one or two horses are attached. The grader follows 
the pickers as they move back and forth across the field. (Fig. 22.) 





Fic. 20.—Hauling potatoes from the field in untied sacks from which they are 
emptied directly into the storage house. Greeley, Colo. 


Usually one operator can size and sack the potatoes gathered by 
three pickers. Where the crop is handled in this manner all the 
sound tubers are picked up at one operation. This device screens 
and separates the crop into two sizes, and the operator who manipu- 
lates it is supposed to remove all of the sunburned, diseased, and 
badly cut or bruised tubers as they pass over the screen, such tubers 
going into the culls. For a more detailed account of the grading 
and marketing of potatoes, see Farmers’ Bulletins 753 and 1317.’ 


STORAGE 


In all regions where late potatoes are produced on a commercial 
scale the problem of storage is an important one, as it is physically 
impossible as well as economically undesirable to attempt to market 
the entire crop in the autumn. The only way in which the potatoes 


7 More, C. T., and Dorland, C. R. COMMBRCIAL HANDLING, GRADING, AND MARKETING OF 
poTaTors. U.S. Dept. of Agr., Farmers’ Bul. 753, 43 pp. 1917. 

Sherman, Wells A., Fiske, George B., and Miller, O. D. MARKETING MAIN-CROP POTA- 
Togs. U. 8. Dept. of Agr., Farmers’ Bul. 1317, 37 pp. 1923. 
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can be handled successfully so as to insure a uniform supply 
throughout the winter is to provide sufficient storage on the farm or 
at the shipping station for 65 to 75 per cent of the total crop. Every 
commercial grower should make such provisions as may be necessary 
to care for at least 75 per cent of his crop, and he would often find 
it convenient to be able to store all of his crop. Various types of 
storage places may be employed, such as pits, cheaply or substan- 
tially constructed dugouts, cellar pits where the houses have straw 
and earth covered roofs such as may be found in the arid or semi- 
arid regions of the West, or a similar type with water-tight roof 
which is in common use in the Middle West and some portions of the 
East, or the more expensive type of house such as one finds in Maine. 
Each grower must determine for himself which of these types of 


storage house is within his means and best meets his requirements. 


Fic. 21.—Hauling potatoes from the field to the storage house in untied sacks. 
Sabin, Minn. 


For further information as to details of construction and other 
matters pertaining to storage houses, see Farmers’ Bulletin 847. 

The requirements for the successful storage of potatoes may be 
stated as follows: 


(1) The tubers must be protected from extremes of cold and heat. A tem- 
perature ranging from 35° to 40° F. is considered satisfactory. 

(2) Sufficient ventilation must be provided to remove foul air and excess 
moisture. 

(3) The storage house must be so constructed as to make it possible to ex- 
clude the light, as the table quality of potatoes quickly deteriorates in the light. 

(4) The tubers should be dry and reasonably free from dirt when put into 
storage. An excess of moisture or of soil increases the amount of heat gener- 
ated in a newly stored pile of potatoes. The soil tends to close up the spaces 
between the tubers, thus cutting off air circulation and helping to retain heat 
that would otherwise escape. 

(5) All diseased, badly cut, or bruised tubers should be removed from the 
crop before putting it into storage. 

(6) It is not advisable to store potatoes at a greater depth than 5 or 6 feet, 
and the floor dimensions of the bin should not be greater than 12 by 12 feet 
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unless provided with a series of ventilating shafts for the escape of moisture 
and heat. Ventilated division walls and floors are also desirable.* 

It is a common practice for commercial growers and shippers to 
store potatoes in bins to a depth of 10 to 15 feet. This is almost 
certain to entail a much heavier shrinkage loss than when stored at 
a depth of not more than 6 feet. The heavier shrinkage is the result 
of the greater degree of heat generated by a large pile of potatoes, 
which results in a higher moisture loss as well as a heavier loss from 
decay, as it is well known that heat and moisture are both conducive 
to the development of organisms causing tuber rots. Frequently 
the losses sustained when potatoes are stored under the conditions 
just mentioned may reach 25 per cent, and where care has not been 
exercised in rigidly removing all diseased tubers before storing the 
crop the loss may exceed that figure. 


Fic. 22.—Grading or sizing potatoes in the field. Jerome, Idaho 


Potatoes stored throughout the winter season under conditions 
meeting the requirements suggested above should not sustain an 
actual loss in storage of more than 5 per cent, and under exception- 
ally good conditions it may be as low as 3 or 4 per cent. Assuming 
that 5 per cent represents the average loss under good storage con- 
ditions and that 20 per cent would be a fair average allowance uader 
poor conditions, the actual monetary loss sustained by the grower or 
dealer on 300,000 pounds of potatoes would in the one case be 15,000 
serie and in the other 60,000 pounds, or expressed in dollars on a 

asis of $1 per hundredweight a loss of $150 under good and of $600 
under poor storage conditions. Besides this, there is an additional 
loss in storing potatoes to a depth of 10 to 15 feet which is not 
usually taken into consideration, and that is the mechanical injury 
through the cracking and bruising of the tubers at the bottom of the 
pile due to the great weight of the potatoes on top. 


® Stuart, William. POTATO STORAGE AND STORAGD HOUSES. U.S. Dept. of Agr., Farmers’ 
Bul. 847, 27 pp. 7 
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SUMMARY 


(1) About 85 per cent of the potatoes of the United States are 

rown as a late or main crop. 

(2) The potato is essentially a cool-loving plant; hence its pro- 
duction is confined very largely to the cooler portions of the world. 

(3) Although the potato thrives best on sandy, gravelly, or clayey 
loam soils, it is probably as cosmopolitan in its soil requirements as 
any other agricultural plant. 

(4) Potatoes are most successfully and economically produced on 
land on which a definite crop rotation is practiced. A aside 
crops, such as clover or alfalfa, are the best preparatory crops. 

(5) Thorough preparation of the land is essential if a heavy crop 
is to be secured. 

(6) The potato must have an abundant supply of available plant 
food in order to produce a maximum crop. Farm manures are 
valuable but are not well balanced; they give the best results when 
supplemented by an application of commercial fertilizer containing 
a relatively low percentage of nitrogen and potash and a high per- 
centage of phosphorus. 

(7) The Green Mountain and Rural varieties are the leading late 
or main-crop potatoes in the northeastern United States, and the 
Rural and Burbank varieties in the West. 

(8) The date of planting should be governed by the character of 
the growing season. In northern regions, where the season is short, 
there is little, if any, choice left to the grower other than to plant as 
goon as it is considered safe from late spring frosts. Where the 
growing season is longer than is required for the complete maturity 
of the potato, planting should be delayed if by so doing the period 
of tuber formation can be deferred until after the passage of a hot, 
dry period. 

(9) The use of good seed is necessary if large yields are to be 
obtained. 

(10) A liberal use of seed is advisable. Seed pieces weighing 114 
to 114 or 2 ounces are preferable to smaller ones. 

(11) Maximum yields can not be obtained if the rows are spaced 
too far apart or the distance between the plants in the row is too 
great. 

(12) The two-man type of planter when properly operated in- 
sures a better stand than the picker type, but 1s somewhat more 


‘ costly to operate. 


(13) Whether the level or ridge system of culture is preferable 
is determined largely by climatic conditions. In irrigated regions 
ridging is necessary for the proper distribution of the water. 

(14) Thorough cultivation of the potato crop is essential to a 
profitable yield. 

(15) Spraying the growing tapes is necessary for their proper 
protection from insect pests and fungous diseases. 

(16) In the strictly potato-producing regions of the United States 
the crop is harvested with the elevator type of digger. 

(17) There is considerable lack of uniformity in the areas of the 
United States producing late potatoes with respect to the packages 
or containers used in handling the crop. 

(18) A good potato storage house is almost a necessity if maxi- 
mum returns from the crop are to be obtained. 
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HE IMPORTANCE of the potato for table use is 
not generally realized by the consumer. The 
potato stands second only to wheat as a human food. 


The potato industry resolves itself into the produc- 
tion of an early or truck crop and a late or main crop. 
The early crop goes into immediate consumption as 
soon as harvested, while normally only about one- 
third of the late or main crop is moved to the con- 
suming centers when harvested, the remainder being 
stored as a reserve supply for winter and spring use. 


The early or truck crop is grown in the South, 
and the late or main crop is produced almost ex- 
clusively in the North and constitutes about 85 per 
cent of the total potato crop of the country. 


The essentials for the production of a maximum 
crop of potatoes are good soil properly prepared, an 
ample supply of available plant food, high-grade 
seed of a suitable variety used liberally, careful till- 
age, and thorough spraying to protect the foliage 
from insect and fungous enemies. 


A maximum return from the crop after its pro- 
duction is dependent upon the care with which the 
potatoes are harvested, stored, graded, and sacked, 
and the ability of the grower to sell at the most 
advantageous time and in the best markets. 


The information contained in this bulletin is 
primarily intended for the potato growers of the 
northeastern United States. Information relative to 
potato growing in the far-western States is contained 
in Farmers’ Bulletin 953, entitled “ Potato Culture 
under Irrigation.” 


Washington, D. C. Issued September, 1919 
Revised November, 1931 








PRODUCTION OF LATE OR MAIN-CROP 
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IMPORTANCE OF THE CROP 


Fetsg OR MAIN-CROP potatoes comprise about 85 per cent of 
the total potato crop of the country, which is divided into the 
early or truck crop, confined to the South, and the later or main 
crop grown very largely in the North. Production of the late or 
main crop is, therefore, correspondingly more important than that 
of the early crop. 


THE POTATO A NORTHERN CROP 












Though the production of late-crop potatoes is not wholly confined 
to the North, it is in reality very largely restricted to the northern 
tier of States. This is by no means an accidental circumstance, as it 
is a well-recognized fact that the potato does best in regions where 
the summer temperatures are relatively low and where irrigation 
water is available or the annual rainfall is ample and reasonably well 
distributed throughout the growing period. Such climatic conditions 
prevail to a large extent in the northeastern portion of the United 
States and in some of the more elevated portions of the West. Lati- 
tude and altitude, to a considerable degree, govern potato growing in 
the North and West. Location coupled with suitable climatic condi- 
tions determines the extent of the crop in any given State. Thus, the 
principal potato-producing States are New York, Minnesota, Wis- 
consin, Michigan, Maine, and Pennsylvania. These six States during 
the years 1921 to 1925 produced 193,824,600 bushels out of an average 
production for the entire country of 395,937,200 bushels, or over 48.9 
per cent of the total crop. In the 5-year period 1926 to 1930, the 
same States averaged 173,590,000 bushels, or nearly 45.1 per cent of 
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the total crop and 54.3 per cent of the late crop. The relative pro- 
duction of these six States is graphically represented in Figure 1, in 
which the two 5-year periods are compared. 

It would be misleading, of course, to assume that because Maine 
New York, Pennsylvania, Michigan, Wisconsin, and Minnesota pro- 
duced approximately 54.3 per cent of the total crop in the 32 late- 
potato-producing States, they are necessarily better adapted to po- 
tatoes than Colorado, Idaho, or any of the other group of Northern 
States. The real reason is that they are better located with respect 
to the large consuming centers of the United States. 

This statement is amply substantiated by the data presented in 
Table 1, which gives the average rank and production per acre for 
the two 5-year periods. 


193,824,600 BUSHELS 


20) LLL LLL LL 88-9 PERCENT 


to 395,937,200 BUSHELS 
1925 


173,590,000 BUSHELS 


926 | qohKaKCTre aunruxnn’ayywZZg,- 45.1. PERCENT 


to 384,966,600 BUSHELS 
1930 


Fic, 1.—Diagram showing the comparative production of potatoes in the six prin- 
cipal potato-producing States and in the entire United States for the two 5-year 
periods, 1921 to 1925 and 1926 to 1930 


TABLE 1.—Comparison of the rank and acre production of potatoes in the Northern 
and far Western States, 1921 to 1925 and 1926 to 1930! 
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| 
Average acre | | Rank Average acre 


Rank yields | yields 


| 

1921 | 1926 | 1921 1926 1921 | 1926 | 1921 1926 
to to to to to to | to | to 
1925 | 1930 1925 1930 1925 | 1930 | 1925 | 1930 
Bushels| Bushels | Bushels Bushels 
262.2; 252.4 || Michigan 27 | 106.6 | 90.0 
183. 2 188.4 |} Wyoming 8 14 | 106.6 | 122.6 
174.2 {| 151.0 || Wisconsin | 19} 106.0; 982 
168.4 | 137.8 || Minnesota | 20| 24] 992] 932 
153.0 | 166.8 |} Oregon | 1% 98. 116.0 
151.0] 160.4 y 20 | 7. 97.2 
147.0 153. 4 |} |} 23} 23] 93.8 
Washington 146.0} 155.2 29 80.4 
Colorado 140.0} 145.4 || Indiama............-.| 25 | 26 91.4 
Massachusetts___-- -- 2] 135.0] 139.2 || Nebraska 26 21 | 94.4 
Connecticut 183.6 | 142.8 || Dlinois.............- | et ge 86. 4 
130.0 139. 4 |} | 108.8 
123.8 | 155.8 76.8 
112.4] 109.0 91.6 
109.4] 94.2 73.8 
Pennsylvania..._._..- 5} 108.0] 114.2) 77.0 


_ 
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New Hampshire... _- 
Vermont 
California 
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1 The data from which the above table was prepared were obtained from the yearbooks of the U.S. Depart- 
ment of Agriculture except in the case of the 1930 data which were taken from the Bureau of Agricultural 
Economics, Aug. 18, 1931, crop prospect report on the potato and sweetpotato. 


The striking variation in rank based on acre production of a few 
of the States affords convincing evidence of the influence of unfav- 
orable climatic conditions on the potato crop. 








Late or Main-Crop Potatoes 






LATE-POTATO PRODUCTION CENTERS 






It would be somewhat difficult to name the distinctively potato- 
producing centers within the six States which have been classified as 
those producing large quantities of the late or main crop potatoes, 
and such production is by no means limited to these six States. The 
only well-recognized sections at the present time are Aroostook 
County, Me.; western New York; and the Red River Valley in Min- 
nesota. Pennsylvania has no distinctively commercial center ; neither 
has Michigan nor Wisconsin. A few years ago it might have been 
said of Wisconsin that the central portion of “the State, comprising 
Portage, Waupaca, and Waushara Counties, was the strictly com- 
mercial section, but within the last few years the center of produc- 
tion has been ‘moving northward until at the present time there 
does not appear to be any outstanding potato- -producing district. 
Outside of these six States the following | potato-growing districts are 
generally recognized : The Louisville district in Kentucky ; the great 
American bottoms, in the vicinity of St. Louis; the Kansas (Kaw) 
River Valley in Kansas; the Greeley, San Luis Valley, Caine 
and Montrose districts in Colorado; the Idaho Falls and Caldwell 
districts in Idaho; the Yakima Valley i in Washington; and the delta 
sections of the San Joaquin and Sacramento Rivers near Stockton, 
Calif. In mentioning the above districts it is realized that there are 
many other localities which are of equal or greater importance than 
those specified, but no distinctive name has been given to them. 

















SOIL REQUIREMENTS 









The potato is probably as cosmopolitan in its soil requirements 
as any of our crops and is widely grown throughout the United 
States ; nevertheless it succeeds much better on certain soils than 
on others. This is well shown by the behavior of potatoes on the ee 
Caribou loam soil in Aroostook County, Me., as compared with the 
Washburn loam soil of the same district. 

The Caribou loam soil is described by the Bureau of Soils as a 
hazel-brown silty loam with a plenteous admixture of small frag- 
ments of decomposing rocks which have been disintegrated by the 
flow of water or by the action of frost from the calcareous shale 
rock beneath. It was originally covered with hardwood timber, 
such as maple, oak, and beech. 

Typical Washburn loam soil i is black in color and generally occurs 
in the lower portions or depressions in the field. This type of soil 
was originally covered with soft woods, such as cedar, pine, and 
spruce. It is deficient in potash and seems to be very generally in- 
fested with the organisms of common scab. Where of equal fer- 
tility, larger and better crops of potatoes are always obtained from 
the Caribou loam type of soil; in fact, if the Washburn loam soil was 
segregated instead of being interspersed with the Caribou loam it 
is doubtful whether any grower would attempt to produce potatoes 
on it. 

Many similar comparisons might be made between other types of 
soil occurring in the potato- producing areas of the North and West. 
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Certain types of soil are preeminently suited to the production of 
potatoes provided the necessary fertility is maintained. Generally 
speaking, potatoes succeed best on a gravelly or sandy loam soil 
which is naturally well supplied with moisture. Loose shifting sand 
and heavy clay loam or gumbo soils are unsuited to the crop, as are 
also thin soils underlain with a cold impervious subsoil. 


CROP ROTATION 


The crops which may be grown in rotation with potatoes in the 
region under discussion afford considerable latitude in the establish- 
ment of a definite rotation. In the strictly northern areas, as, for 
example, the New England States and the northern portions of New 
York, Michigan, Wisconsin, Iowa, and Minnesota, a 3 to 5 year rota- 
tion is generally practiced, in which the clovers play an important 
role. In a 3-year rotation a grain crop follows the potato crop, 
clover and grass seed being sown with the grain. The next year the 
first cutting of clover is made into hay, while the second growth is 
turned under in the late summer or early autumn in order “to insure 
the decomposition of the sod and to expose the upturned soil to the 
action of the elements during the winter. When a longer rotation is 
practiced, it usually involves the retention of the land for hay pro- 
duction for one or two years, or the land may be pastured for a 
year or two. Occasionally a grower is found who prefers to follow 
the grass crop with corn and the next year with potatoes. 

Where alfalfa is grown, it is desirable to practice a longer rotation, 
as it takes two years to get an alfalfa crop well established. Where 
sufficient land is available it is customary to keep it in alfalfa from 
three to five years. In one instance a very successful potato grower 
sows a mixture of clover and alfalfa seed in a 3-year rotation of 
potatoes, wheat, and clover, and alfalfa for hay. 

Every potato grower should study carefully the best crop rotation 
for his own particular conditions, and having determined what crops 
best meet his requirements should rigidly adhere to them. Success 
in the conduct.of any business is largely dependent on adherence to 
well thought out and executed plans which experience has shown to 
give the most satisfactory results. 


PREPARATION OF THE LAND 


Where the land is not subject to washing during the winter, it is 
usually preferable to plow a clover or alfalfa sod in late summer or 
early fall. A few successful potato growers prefer to plow their 
clover or alfalfa sod in the late spring, ‘claiming that the new growth 
thus obtained when turned under deeply soon decays and becomes 
available to the growing plants. However this may be, it is believed 
that fall plowing is generally the more desirable practice, because it 
insures a more complete decay of the sod and in addition exposes the 
upturned soil to the sweetening and disintegrating influences of sun 

and wind, freezing and thawing, and rain and snow during the 
winter months. 

In handling an alfalfa sod it is customary to crown the land in 
eariy fall. Creating consists in plowing the land 3 or 4 inches 
deep, using a broad and sharp-edged point in order to cut off the 
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alfalfa crowns below the surface of the ground. An occasional disk- 
ing or harrowing of the newly crowned land in the fall greatly 
facilitates the drying out of the alfalfa crowns and their consequent 
destruction, thereby materially lessening the cultural care of the 
potato crop during the ensuing season, at least in so far as it per- 
tains to the eradication of the old alfalfa plants. 


DEPTH TO PLOW 


In some respects the question of depth to plow is a difficult one to 
answer because the depth of the surface soil and the character of the 
cubsoil are in a large measure the determining factors. If the sur- 
face soil is deep and fertile it may be plowed to a depth of 10 inches 
or more (fig. 2), but if shallow it is not advisable to plow more than 


Fic, 2.—Plowing with a caterpillar tractor a clover sod for the next year’s potato 
crop. Presque Isle, Me., August, 1918 


half an inch or an inch deeper than the surface soil. For example, if 
the surface soil is but 6 inches deep, it is best to plow to a depth of 
61% or 7 inches. 

FITTING THE LAND 


When the land is plowed in the fall, it should be left as plowed, 
but as soon as it is dry enough to work in the spring it should be 
gone over with a disk or spring-tooth harrow in order to conserve as 
much as possible of the winter’s supply of moisture for the potato 
crop which is to follow. 

When the land is plowed in the spring it is very desirable to disk 
or harrow it as soon as plowed, in order to prevent the loss of 
moisture as well as the baking of the newly turned soil and the 
consequent difficulty involved in putting it into condition at planting 


time. 
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A good general rule in fitting land for potatoes is to lose no op. 
portunity in the spring to keep the surface soil broken up so as to 
prevent Laika and the loss of moisture which later on may be badly 
needed by the plants. In the final preparation before planting the 
crop, no reasonable effort should be spared to put the soil in the 
very best mechanical-condition possible. This may require the use 
of a cutaway or disk harrow; also a spring-tooth and a smoothing 
harrow. The character of the soil determines to a large extent the 
amount of horse or tractor labor necessary to put it in an ideal condi- 
tion for planting. For example, a gravelly or sandy loam soil can be 
fitted with much less effort than a clayey loam soil, which has a strong 
tendency to run together after heavy rains and then to bake as it 
dries out. 

Some growers assert that well-prepared land is 50 per cent of the 
solution of the problem in producing a larger yield of potatoes. 
Probably this is an overestimate of its value, but it must be evident 
that good soil preparation is a great asset in the production of a 
profitable crop. 

APPLICATION OF PLANT FOODS 


The question of a proper supply of plant food in the soil to insure 
a satisfactory yield of potatoes is one which must always receive 
the most careful attention of the grower if maximum yields are to be 
secured. The kind and the quantity of plant food that should be 
applied to the potato crop are in a certain measure determined by 
the previous treatment of the land on which the crop is to be grown 
and the fertilizing materials available for use by the grower. Ifa 
proper system of crop rotation has been followed and a clover or 
alfalfa sod has been turned under, that in itself is a guaranty of a 
fairly good supply of nitrogen, phosphorus, and potash, the three 
chemical elements the lack of which is most likely to limit the plant 
growth, and it will go far toward reducing the quantity of plant 
food necessary to apply in order to produce a maximum crop of 
potatoes. 

Van Slyke states * that the tops and roots of red clover often con- 
tain 100 pounds each of nitrogen and potash and 50 pounds of phos- 
phoric acid per acre. He further states (op. cit., p. 556) that a 
crop of alfalfa contains 120 pounds of nitrogen, 100 pounds of potash, 
and 30 pounds of phosphoric acid per acre. 

Various estimates have been given as to the actual quantities of 
these three elements that are removed by a crop of potatoes. For 
purposes of comparison, three of these estimates are presented in 
Table 2. The first two sets of figures are based on a crop of 150 
bushels per acre and the last on a maximum crop, for which Girard 
fails to give figures. 

If we compare these data with those representing the chemical 
constituents in a crop of clover or alfalfa, it becomes evident at once 
that either of these leguminous crops returns a larger amount of 
nitrogen, phosphoric acid, and potash to the soil when plowed under 
than the potato crop removes. Such being the case, the question at 
once arises as to the necessity for any addition of plant food to the 
crop. The answer is that a relatively small part of these chemical 





?Van Slyke, L. L. FERTILIZERS AND CROPS. 734 p., illus. 1917. 
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elements contained in the clover or alfalfa is immediately available 
to the plant; hence the necessity of applying a certain quantity of 
plant food that is immediately available. 


TaBLeE 2.—Quantity of nitrogen, phosphoric acid, and potash removed from the 
soil by a crop of 150 bushels of potatoes 


| Soil elements removed (pounds) 





Source of estimate 
— | Potash 





| Nitrogen 
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1 Van Slyke, L. L. FERTILIZERS AND CROPS. 734 p., illus. 1917. 

2 Woods, C. D., and Bartlett, J. M. EXPERIMENTS WITH POTATOES. Me. Agr. Exp. Sta. Bul. 57, p. 
154-155. 1899. 

‘Girard, Aimé. RECHERCHES SUR LES QUANTITES DE MATIERES FERTILISANTES NECESSAIRES A LA CUL- 
TURE INTENSIVE DE LA POMME DE TERRE. Ann. Sci. Agron. s. 2, année 3, t. 2, fasc. 2, p. 261-280. 1897. 





KINDS OF PLANT FOODS 


Generally speaking, — may be divided into two well-defined 
groups, (1) organic fertilizers (2) inorganic fertilizers. The 
first group embraces farm nasties dried blood, tankage, bone meal, 
cottonseed meal, and urea, the latter being c lassed as a synthetic 
compound. In ‘the second group nitrate of soda and sulphate of 
ammonia until recently have been regarded as the chief sources of 
nitrogen, and superphosphate as the chief source of phosphoric acid, 
with muriate and sulphate of potash as the more usual sources of 
potash in the United States. Within a comparatively short time, 
however, the users of commercial plant foods have been introduced 
to a considerable number of synthetic plant-food compounds which 
as a rule run somewhat higher in nitrogen and phosphoric acid than 
the common commercial sources previously mentioned. These syn- 
thetic compounds embrace such additional forms of nitrogen as 
ammonium chloride, calcium nitrate, and those containing two forms 
of nitrogen, as, for example, leunasalpeter and calurea. A second 
group of these newer fertilizers contain two plant foods such as 
diammonphos and leunaphos, representing one form of nitrogen and 
phosphoric acid, potassium nitrate containing nitrogen and “potash, 
and another form, ammonium-potassium-nitrate, representing two 
forms of nitrogen with potash. A third group is represented by five 
forms of nitrophoska in which the nitrogen varies in its proportion 
of nitrate and ammonia and in water-soluble phosphoric acid. 

Where farm manures are available they may be used at the rate 
of 10 to 15 tons per acre. 

Complete reliance should not be placed on farm manures in the 
fertilization of land for potatoes, as they are not well-balanced 
fertilizers. Well-preserved barnyard manure should contain ap- 
proximately 10 pounds each of nitrogen and potash and 5 pounds of 
phosphoric acid per ton. The application, therefore, of 10 tons per 
acre would be equal to 100 pounds each of nitrogen and potash and 
50 pounds of phosphoric acid, a quantity considerably in excess of 
the need of a normal crop, but not that of a maximum one. It 
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must be remembered that a considerable part of the plant food con. 
tained in farm manures is not available the first season. It is there. 
fore desirable on soils known to be deficient in phosphorus to reen. 
force the manure by applying from 400 to 600 pounds of oo ee 
fertilizer analyzing approximately 2 per cent of nitrogen, 12 
cent of phosphorie ‘acid, and 2 per cent of potash, or “200 to 300 
pounds of a 4-244 fertilizer. This insures an immediately avail- 
able supply of the three elements most commonly lacking in the soil 
and necessary for satisfactory plant growth. On soils known to be 
infested with potato-scab organisms it is generally not advisable to 
use farm manures, as it is almost certain to increase the percentage 
of scab-infected tubers. 

On soils deficient in organic matter the application of farm ma- 
nures is, for several reasons, especially beneficial to the crops which 
are grown upon them. This is particularly true in respect to the 
potato crop. The principal benefits accruing from the use of farm 
manures are (1) the addition to the soil of a considerable quantity 
of plant food, (2) an improvement of its physical properties, (3) its 
increased moisture-holding capacity, and (4) the increased bacterial 
action of the soil flora, particularly of the nitrifying organisms. 

Where farm manures are not available, or where, if obtainable, 
the price is prohibitive, commercial fertilizers are found to be a 
fairly satisfactory substitute on lands well supplied with organic 
matter. 

In some of the intensive potato-production centers commercial 
fertilizers are used with great prodigality. An application of 1 ton 
per acre of a 7-6-5 or a 5-8-7 fertilizer ® is the rule rather than the 
exception, and some growers use as high as 3,000 pounds per acre. 

Within the last few years some fertilizer manufacturers have 
offered for sale double and triple strength fertilizers. The advantage 
of using such a concentrated fertilizer is that it reduces freight 
charges and lessens the cost of handling and applying it. Instead 
of applying 1 ton of a 5-8-7 fertilizer, one can now use one-third ton 
of a 15-24-21 fertilizer. The only precaution necessary is to mix it 
thoroughly with the soil in order to prevent possible injury to the 
seed piece. 

In the Atlantic Coast States it has been found that better results 
are obtained from a fertilizer in which half the nitrogen content is 
derived from nitrate of soda or sulphate of ammonia, or, better still, 
from both, and the remainder from an organic source such as fish 
scrap, cottonseed meal, tankage, or dried blood. The reason for this 
is that the nitrogen content of the nitrate of soda and sulphate of 
ammonia is immediately available, and owing to the ease with which 
it may be leached out of the soil or escape as a gas, the plants are not 
provided with a constant supply of this element throughout the 
growing season. The nitrogen content of cottonseed meal, fish scrap, 
or other organic forms is more slowly available and therefore serves 
as a source of food supply when the other is exhausted. 

Where a proper system of crop rotation is followed, an application 
of 1,000 to 1,800 pounds of a 4-8-4 fertilizer should supply sufficient 
plant food to produce a maximum crop of potatoes. 





* The figures 7-6-5 and 5-8-7 refer to the percentages of nitrogen, phosphoric acid, 
and potash that. the fertilizer contains, 
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The present discussion of the use of commercial fertilizers is 
intended to apply to the New England States, Pennsylvania, 
Ohio, West Virginia, and certain portions of New York. The 
use of commercial fertilizers in western New York is by no means 
common, but it is on the increase. The same is true of some parts 
of Pennsylvania, Ohio, and West Virginia. Growers in Michigan, 
Wisconsin, and the States farther west are as yet but small users 
of these fertilizers, 
although there is little 
question that their 
judicious use would 
increase the yield in 
most cases. 


METHODS OF APPLY- 
ING COMMERCIAL 
FERTILIZERS 





Where commercial 
fertilizers are largely 
relied upon in the 
production of pota- 
toes in the North, the 
potato planters used 
in putting in the crop 
are provided with a 
fertilizer-distributing 
attachment which 
opens a furrow, drops 
the fertilizer, and 
mixes it with the soil. 
This attachment is 
placed in front of the 
plow which opens the 
furrow for the recep- Fis, 3.—Applying the second installment of commercial 






tion of the seed pieces. a just ann the —- memeay sere, sree. 

si z 3y removing the plows and covering disks from the 

As a rule, the whole potato planter the fertilizer can be evenly distributed 

quantity is applied at along the top of the ridge. Presque Isle, Me., June 5, 
1918 


once, but there are a 

few growers who practice applying a part of the fertilizer when the 
crop is planted and the remainder just before the plants appear 
above ground. The usual method of making the second application 
is to distribute it on top of the row (fig. 3) and then mold the soil 
over it or else lightly cultivate it into the soil. Occasionally a grower 
is found who prefers to broadcast it over the field prior to plowing it, 
or a portion is broadcasted before fitting the land and the remainder 
is applied in the drill at the time of planting. 

Whatever the way of applying the fertilizer, the grower should be 
careful to have it thoroughly mixed with the soil, in order to pre- 
clude any possibility of the seed pieces coming in direct contact 
with it. 

A good rule to follow in the use of commercial fertilizers is to 
apply a reasonable excess above the actual requirements of a maxi- 
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mum crop. No one commercial fertilizer will meet the needs of al] 
soils, and it is therefore necessary for each grower to study his own 
soil requirements. To apply a large quantity of nitrogen in an 
immediately available form is wasteful. 


VARIETIES TO GROW 


In deciding upon the variety to grow, it is necessary to consider 
the purpose for which the potatoes are to be produced; that is, 
whether for home or market purposes or for early or late consump- 
tion. The tendency of the grower of to-day is to plant fewer and 
fewer varieties for commercial purposes. Considerably more atten- 
tion is now being given to the natural adaptation of varieties to cer- 
tain regional and soil conditions. For example, on Long Island it 
has been found that varieties of the Rural group of potatoes do not 
succeed as well as those of the Green Mountain group ;* hence varie- 
ties of the latter group are grown almost exclusively as a late crop. 
On the other hand, in western New York, particularly in Monroe. 
Livingston, Ontario, and Steuben Counties, varieties of the Rural 
group are practically the only late potatoes grown commercially. 
These two main groups or types of late potatoes are deserving of 
further mention, as they represent the leading late commercial 
varieties east of the Dakotas. The reason why the Green Mountain 
group succeeds best on Long Island and the Rural group in western 
New York, as interpreted by the writer, is as follows: The Green 
Mountain representatives are especially adapted to a cool and 
reasonably moist climate. The summer heat on Long Island is 
usually tempered by sea breezes, while the humidity of the atmos- 
phere, owing to heavy fogs and dews as a result of proximity to 
water, provides conditions that are especially favorable to potatoes 
of this class. The Rural group does not thrive as well under these 
conditions, and as these potatoes are somewhat later in maturing 
and do not as a rule yield as heavy a crop, they are not looked upon 
with as much favor as those of the Green Mountain group. Another 
factor in favor of Green Mountain potatoes is that they are some- 
what superior to those of the Rural group in table qualities. 

The particular qualities which make the Rural group superior to 
the Green Mountain in western New York are as follows: A more 
vigorous constitution accompanied by a decidedly greater ability 
to withstand prolonged periods of heat and drought, which in that 
section are liable to occur during the latter part of July and to ex- 
tend through a considerable part of August. Under such conditions 
varieties of the Green Mountain group, partly on account of their 
earlier habit of forming tubers and their greater expanse of foliage, 
have their vitality so seriously impaired that when more favorable 
growing conditions occur later they are unable to take advantage of 
them. On the other hand, varieties of the Rural group, having 
made a somewhat slower development and having smaller and 


4See Stuart, William. GROUP CLASSIFICATION AND VARIETAL DESCRIPTIONS OF SOME 
AMERICAN POTATOES. U, 8S. Dept. of Agr. Bul. 176, reissue, 59 p., 19 pl. 1918, 








of all 
S own 
In an 


sider 
at is, 
sump- 
r and 
itten- 
) cer- 
nd it 
O not 
7arie- 
crop. 
nroe, 
ural 
ally, 
g of 
rcial 
\tain 
tern 
reen 
and 
d is 
nos- 
y to 
toes 
hese 
ring 
pon 
cher 
me- 


r to 








Late or Main-Crop Potatoes 11 


thicker leaves, do not as a rule suffer sufficient injury to prevent their 
further development when the proper growing conditions once more 
revail. Therefore for the reasons which have been stated, the lead- 
ing late potatoes in New England, northern New York, Long Island, 
and New Jersey belong to the Green Mountain group, while in 
Pennsylvania, western New York, southern Michigan, Wisconsin, 
most of Iowa, and portions of Minnesota the Rural group leads. In 
other sections of Michigan, Wisconsin, and Minnesota either group 
or varieties can be grown successfully. In our judgment varieties 
belonging to the Green Mountain group of potatoes, because of 
superior table qualities and heavier yield, should be grown wherever 
they do equally well or better than those of the Rural group. 

In the case of early varieties the Irish Cobbler easily leads in the 
northeastern portion of the United States. This variety is to a large 
extent very similar in its requirements,to the Green Mountain group. 

The question of varieties is important and should be considered 
‘arefully when deciding upon which one should be grown in order 
to get the best results. The desirability of confining one’s efforts to a 
single variety, or at most to two varieties, one early and the other 
late, can not be overemphasized. The necessity of community action 
in this matter is extremely important, as it is much easier to attract 
buyers to a locality if carload lots of a single variety can be pur- 
chased than if each individual grower is producing a different sort. 

There is another decided advantage in confining one’s efforts to a 
single variety, or at most to two varieties, viz, that of becoming 
thoroughly familiar with the variety which is grown. It is much 
easier to keep it free from varietal mixtures, and there is greater 
likelihood that individual hill selection work will be carried on.® 


TIME OF PLANTING 


The time of planting is governed by a number of factors, chief 
among which may be mentioned that of the climatic conditions pre- 
vailing in a region during the planting season. As the chief object 
of this bulletin is to convey information to the grower on the produc- 
tion of late-crop potatoes, little attention is given to the early crop 
except to say that the seed should be planted as early as the danger 
from late spring frosts will permit. In the case of the late crop, 
however, an entirely different set of conditions obtains. In the ex- 
treme northern portion of some of the States concerned or at high 
altitudes where the entire growing season is required to produce a 
crop, planting must be done as early as the land can be prepared. 
On the other hand, in regions where the growing season is longer 
than that required to mature the crop, the time of planting should 
be determined by the character of the season which normally can 
be expected at any given time during the growing period of the 





5See Stuart, William. SEED POTATOES AND HOW TO PRODUCE THEM. U. S. Dept. of 
Agr., Farmers’ Bul. 1332, 17 p., illus, 1923. 
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plants. Careful investigations of the climatic requirements of the 
potato have shown conclusively that the critical period in the life 
of the plant occurs when it is developing its tubers. The drain upon 
the vital energies of the plants during this period is greater than 
at any other time, and it is very essential that the climatic condi- 
tions should be as favorable as possible when they reach this period 
in their development. Investigation has shown that if a protracted 
spell of heat and drought occurs during the period when the plant 
is developing its tubers, the yield is very materially lessened. On 
the other hand, if the weather is cool and there is a sufficient supply 
of moisture in the soil a good yield is practically assured, provided 
the plants have been given proper cultural attention. The problem, 
then, is to select a planting date which is most likely to subject the 
plants during their period of tuber development to the most favor- 
able climatic conditions. Experience has demonstrated to the grow- 


Fic. 4.—A good specimen of Green Mountain tuber 


ers of western New York that, taking one year with another, by plant- 
ing their crop between May 20 and June 1, they obtain better results 
than by planting between May 1 and May 20. This is because a 
period of four to six weeks of heat and drought usually occurs 
throughout that region during late July and early August. Late 
potatoes planted early in May would be forming their tubers during 
this period. Potatoes not planted until the latter part of May or 
early June will not have reached the tuber-development stage, or 
will not be sufficiently advanced in it to be seriously injured by any 
ordinary heat and drought. 

Conditions similar to those in western New York prevail in cer- 
tain portions of Ohio, Michigan, Wisconsin, and other Middle West- 
ern States. The time of planting is therefore of considerable impor- 
tance and should be given very careful attention by the grower if 
maximum results are to be secured. 
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IMPORTANCE OF GOOD SEED 


The importance of planting good seed potatoes can hardly be 
overemphasized. The customary practice of using what is left from 
the previous season’s crop, after having marketed or consumed the 
best, must be discontinued if the present quality and yield of the 
potato are to be materially improved. The grower can not expect 
to get maximum yields from inferior seed stock any more than the 
dairvman can expect to get maximum milk yields from scrub cows. 

Good seed may be described as that which is pure with respect to 
the variety; is produced by healthy, vigorous, heavy-yielding plants 


Fic. 5.—A good specimen of Rural New Yorker No. 2. (Natural size) 


grown under favorable climatic conditions; and is somewhat imma- 
ture, reasonably uniform in size and shape (figs. 4 to 7), and firm and 


sound, with the first sprouts beginning to develop at planting time. 
Such seed is now procurable in fairly liberal quantities from growers 
specializing in seed production in Maine, Vermont, New York, Penn- 
sylvania, New Jersey, Maryland, West Virginia, Wisconsin, Minne- 
sota, North Dakota, South Dakota, Nebraska, Wyoming, Montana, 
Colorado, Idaho, Oregon, Washington, and California. In some 
States such seed is designated as “certified seed,” implying that 
the crop has been inspected once or twice during the growing 
season and has been found to be free from varietal mixtures and 
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relatively so from diseases which are communicable to the crop 
grown from it. A final inspection of such seed is made either at 
the time of harvesting the crop or after it has been stored. At this 
time the tubers are examined in order to determine their relative 
freedom from external and internal diseases, their conformity to the 
type of the variety they represent, and their general desirability for 
seed purposes. The average acre yield of the crop is also considered, 
A low yield disqualifies such stock for seed purposes. 

Certified seed necessarily commands a considerable premium over 
that which has not been inspected, but the extra cost is slight as 
compared to the increased yields which may be expected from the 
use of good seed and the crop insurance which it affords. 


Fic, 6,—A good specimen of the Early Ohio potato as grown at Presque Isle, Me, 
SEED DISINFECTION 


The disinfection of seed prior to planting it should be regarded as 
a necessary part of the operations involved in potato culture, at 
least in regions in which the soil is not generally infested with pota- 
to-scab and black-scurf (Rhizoctonia) organisms. Aside from the 
labor involved the cost of the treatment is comparatively slight. 
The treatment consists in immersing the uncut seed in a solution of 
formaldehyde or corrosive sublimate from 114 to 2 hours. These so- 
lutions should be made up according to the following formulas and 
the potatoes treated as suggested: 

Formaldehyde treatment.—Add 1 pint of formalin to 30 gallons of water. 


Soak the potatoes in this solution from 1% to 2 hours. Remove and spread 
them out to dry on a disinfected floor or in disinfected receptacles, 
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Corrosive-sublimate treatment.°—Dissolve 4 ounces of mercurie chloride 
(corrosive sublimate) in 30 gallons of water. Soak the potatoes as in the 
preceding treatment and dry in the same manner. 

Hot-formaldehyde treatment.—Although the hot-formaldehyde treatment is 
a more recent method of seed-potato disinfection it may now be considered 
as well out of the experimental stage and worthy of more general adoption. 
It differs from the old method in that 2 pints instead of 1 pint of formalin are 
added to each 30 gallons of water and that the solution is heated, The original 
recommendation was to maintain the solution at a temperature ranging from 
118° to 122° F. and to immerse the seed potatoes for about 4 minutes, remove 
and pile them up and cover with an old blanket or canvas for an hour and 
then spread out to dry. The latest recommendation is to maintain the solution 
at a temperature ranging from 124° to 125° F. for about the same period of 
treatment. The higher temperature is regarded as necessary to destroy 
effectively the sclerotia of Rhizoctonia. 


Fic. 7.—A good specimen of the Idaho Rural potato as grown at Jerome, Idaho 


The corrosive-sublimate treatment is the most troublesome one 
to use and is also the most expensive, but it is the most effective 
against the black scurf; therefore it is recommended for the treat- 
ment of tubers showing such infection. 

For scab disinfection alone the formaldehyde treatment is to be 
preferred, because formaldehyde is a nonpoisonous substance readily 
diluted with water; it can be used in metal as well as wooden con- 


®* Mercurie chloride dissolves very slowly in cold water, but rather quickly in hot water. 
It is desirable, therefore, to dissolve the crystals in a small quantity of hot water and 
then add sufficient water to make the required volume. Only wooden or earthen vessels 
should be used. The solution is very poisonous if taken internally; therefore great care 
must be taken to keep animals from drinking it. The same solution should not be used 
more than four times, as its strength rapidly decreases, 
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tainers, and it does not lose its strength, thus permitting the treating 
of larger quantities of potatoes in a given volume of solution. 


CUTTING THE SEED 


Most seed potatoes are cut by hand rather than with automatic 
seed cutters, but the continued improvement of these automatic seed- 
cutting devices is causing a tendency toward an increase in their 
use in spite of the fact that the work they do is not so satisfactory 
as the work done by hand. No automatic seed-potato cutter which 
has yet been devised is able to distinguish between weak eyes, strong 
eyes, or no eyes at all in a seed piece; hence a certain percentage of 
seed pieces cut by the machine will not produce plants, or if they do, 
the plants will be weak. On the other hand all seed pieces which 
have been carefully and properly cut by hand will contain one or 
more strong eyes. (Figs. 8 to 12.) 


Fig. 8.—Irish Cobbler seed potatoes weighing 3 ounces each 


The tuber should be cut in such a fashion as to produce blocky 
seed pieces rather than wedge-shaped pieces. The advantage of 
the blocky seed piece is that it is handled better in the planter and is 
less likely to dry out or to decay in the ground if weather conditions 
are unfavorable. 

It is generally desirable to use a seed piece of liberal size, weighing 
from 144 to 11% or 2 ounces. As a rule, such a seed piece will con- 
tain from one to three eyes. A 3 to 4 ounce tuber cut into two pieces 
or into three pieces if it weighs 4 ounces has given very satisfactory 
results. 

As a rule potato growers arrange to cut their seed potatoes at 
about the time when they are required for planting, but some growers, 
who have large acreages or who are limited in the time and labor 
required in preparing the potatoes for planting, have found it more 
economical as well as more convenient to cut their seed potatoes in 
advance of the time for planting, and when other farm tasks are not 
so pressing as during the potato-planting season. When this prac- 
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tice is followed care must be taken in handling the freshly cut seed 
in order to avoid injury from overheating until it is thoroughly 
cured ; that is, until the cut surfaces become dry. The healing-over 
process is greatly hastened by subjecting the cut seed to a temperature 
of 60° F. and a fairly high humidity. Under these conditions the 
cut surfaces will thoroughly heal over in from 7 to 10 days. How- 
ever handled, they should be turned over once or twice during 
the first 24 hours and once during each of the two following days, 
after which, depending somewhat on the weather, of course, the cut 
surfaces are sufficiently dry for the seed pieces to be stored in sacks, 
barrels, or bins until needed for planting. Some growers prefer to 
handle their seed in this manner rather than to cut it as needed, 
claiming that they obtain much better results. But whatever the 
method adopted it is important to remember that if the weather is 
warm freshly cut seed develops heat very rapidly and that, under 
these conditions, its vitality is quickly injured. Many a poor stand 
has been attributed to seed of poor quality when it was the direct 
result of the improper handling of the cut seed. 
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Fic. 9.—The halved pieces of one of the 3-ounce tubers, shown in Figure 8, giving a 
11%4-ounce seed piece 






RATE OF PLANTING 






The rate or distance of planting is largely determined by the 
natural fertility of the land, its moisture-holding capacity, the supply 
of available lank food which is to be applied to the crop, and the 
variety grown. In Aroostook County, Me., early varieties, such as 
the Irish Cobbler, Triumph, and Early Rose, are usually planted in 
rows from 32 to 34 inches apart and from 8 to 12 inches apart in the 
row. The Green Mountain, which is the leading late variety of that 
region, is planted in rows from 34 to 36 inches apart and the plants 
in the row 10 to 14 or more inches apart, depending on the size of 
the seed piece used. Table 3 shows the number of seed pieces 
required for an acre when planted at different distances. A study 
of the data presented in this table shows that the closest spacing, 30 
by 8 inches, would require 26,136 seed pieces to the acre as compared 
with 14,520 for a spacing of 36 by 12 inches, which is the more com- 
mon planting practice. The wider spacings included in Table 3 are 
not infrequently encountered in the dry-farming sections of the West, 
where the deficiency in moisture makes it impossible to grow potatoes 
a at the distances usual in the humid areas of the United 
States. 

A comparison of the two extremes in spacing shows 26,136 seed 
pieces in one and 3,630 in the other, the ratio between the two being 
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1 to 7.2; in other words, the number of seed pieces required to plant 
an acre 30 by 8 inches apart would plant 7.2 acres 48 by 36 inches 
apart. 


TABLE 3.—Number of seed pieces required to plant an acre of potatoes at 
different spacings 


Pieces of potato seed required at stated spacing distances (number) 


Rows apart 


; 

. 2 er . i . ‘ i 

inches | 10 inches | 12 inches | 14 inches | 16 inches | 18 inches | 24 inches | 36 inches 
| | j | 


| 
| 


30 inches - - -| 26, 136 20, 909 17, 424 14, 935 | 13,068 | 11,616 8, 712 5, 808 
| 
| 


| 
32 inches gi 24, 502 19, 602 16, 335 14, 001 12,251 | 10,890 8, 168 5, 445 
34 inches ........... 23, 061 18, 449 15, 374 13, 178 11,531 | 10,249 7, 687 5, 125 
| 21,780 17, 424 14, 520 12, 446 10, 890 | 9, 680 7, 260 4, 840 
18, 669 14, 935 12, 446 10, 6€8 9, 334 | 8, 297 6, 223 4, 149 
a8 inches. ........... 16, 335 13, 068 10, 890 9, 334 8, 168 | 7, 260 5, 445 3, 630 


The number of bushels of seed employed in planting an acre of 
potatoes varies considerably in different parts of the country. 
Roughly stated, the quantity actually used varies from 5 to 20 


Fic. 10.—One of the halved pieces quartered, giving a %-ounce seed piece. Com- 
pare with Figure 9 


bushels per acre. ‘There are occasional growers who use as many as 
30 bushels of seed to the acre. The southern truck grower as a rule 
uses the smaller quantities of seed potatoes for the reason that he is 
generally obliged to pay a high price for seed stock. The high price 
is caused by the fact that he is at a considerable distance from the 
source of production of the seed and by the fact that he must have 
it delivered during the winter season when it must be protected 
from damage by cold while it is in shipment. In Aroostook County, 
Me., the common practice is to plant from 5 to 6 barrels of seed per 
acre, or from 825 to 990 pounds (13.7 to 16.5 bushels). In order 
to afford a ready reference to the actual quantity of seed required 
to plant an acre with seed pieces of definite weights at a given dis- 
tance between plants, Table 4 has been prepared to cover seed pieces 
ranging from half an ounce to 2 ounces in weight. It will be noted 
that plantings made at close intervals with seed pieces ranging from 
114 to 2 ounces require quantities of seed very greatly in excess of 
those ordinarily used. On land well supplied with organic matter, 
an abundant supply of available plant food, and moisture, the use of 
large-sized pieces or whole tubers from 114 to 2 ounces in weight will 
usually prove a profitable investment. 
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A safe general rule to follow in planting potatoes is to increase or 
decrease the distance between the rows, as well as the hills, in accord- 
ance with the size of the seed piece used, the variety grown, the fer- 
tility of the soil, its moisture-holding capacity, and the average nor- 
mal rainfall that may be expected when the plants are developing 
their tubers. The nearer the soil and weather conditions approach 
the ideal, the larger the seed piece and the closer the planting. 
Early-maturing varieties may be planted more closely than late- 
maturing sorts, because the plants, as a rule, do not grow as large. 

A study of Table 4 discloses the fact that the quantity of seed 
required for planting an acre of potatoes with 2-ounce pieces at a 
spacing of 30 by 8 inches is more than 54 bushels. When the spac- 
ing in the row is doubled—that is, made 30 by 16 inches—only half 
this quantity will be required. It is believed that when seed pieces 


Fic, 11.—First step in cutting a large-sized Green Mountain tuber into seed pieces 


averaging 2 ounces in weight are used, a spacing of 12 to 14 inches 
may be expected to give better results than 10 to 12 inches. In 
other words, the spacing of the plants in the row is to a large extent 
governed by the size of the seed piece used. It should further be 
remembered that in the semiarid regions of the West, where a mois- 
ture deficiency is almost certain to occur, wider spacing must be 
practiced than in the humid sections of the East. 

In northern Maine, where large acreages of potatoes are grown for 
seed, many growers make a practice of planting Irish Cobbler seed 
pieces 32 by 8 or 32 by 10 inches apart. Such spacing, according to 
Table 3, will require 24,502 and 19,602 seed pieces, respectively, 
for an acre. By referring to Table 4 it is found that with seed 
pieces averaging one-half ounce in weight and spaced 34 by 8 inches, 
it will require 12 bushels and with 34-ounce seed pieces 18 bushels 
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to plant an acre. When seed pieces of the same size are spaced 34 
by 10 inches, the quantities required are 9.6 and 14.4 bushels, re. 
spectively. As has been previously stated, the practice in northern 
Maine is to plant from 5 to 6 barrels of seed per acre, or 13.75 to 
16.5 bushels, respectively, which would indicate that the average 
seed piece used by the Maine potato grower is approximately three- 
fourths ounce in weight. It is believed that better results would 
be secured if larger sized seed pieces were used. 


TABLE 4.—Number of bushels of potatoes required to plant an acre at different 
spacings with seed pieces of various sizes 


| 
| Seed required, the average weight of seed pieces used being as given 
(bushels) 


Spacing of rows and seed pieces | By ea nel 


j 
, fea ? | 
¥ ounce | % ounce | 1 ounce |1)4 ounces/114 ounces 134 ounces} 2 ounces 


Rows 30 inches apart: 
8-inch spacing 
“10-inch spacing - - - 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 
Rows 32 inches apart: 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing - - - 
16-inch spacing - - - 
18-inch spacing - 
24-inch spacing - 
36-inch spacing 
Rows 34 inches apart: 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing --_-___.--- 
36-inch spacing 
Rows 36 inches apart: 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 
Rows 42 inches apart: 
18-inch spacing 
24-inch spacing 
30-inch spacing - - - 
36-inch spacing 
Rows 48 inches apart: 
18-inch spacing ---.......---| 
24-inch spacing 
30-inch spacing 
36-inch spacing 
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PLANTERS 


In most commercial potato-producing regions in the North and 
West, horse-drawn machine planters are extensively used. There are 
some localities, however, where hand planters are still in use. The 
machine planters are of two general types, the picker and the two- 
man type. The picker type of machine requires but one man to 
operate it. The seed pieces are picked up by forks attached to a 
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revolving vertical disk which passes through a compartment contain- 
ing the cut seed. The seed piece thus picked up by each fork is 
stripped off as it passes between two fingerlike attachments and falls 
into the dropping tube. Accuracy in planting is largely dependent 
on the uniformity in size and shape of the seed pieces used. 

In the operation of the two-man planter the seed pieces are raised 
singly from the hopper by a revolving cogged wheel and deposited in 
the pockets of a revolving horizontal disk, which discharges the seed 
piece from each pocket as it passes over the dropping tube. The 
accuracy of this machine is dependent upon the ability of the second 
man, who sits in the rear, to see that each pocket has a seed piece 
and to remove any extra pieces that may be in others. (Fig. 13.) 
With a good man in the rear, this type of machine will plant 100 per 




























Fic, 12.—Second and final steps in cutting large tubers into seed pieces when cutting 
to single-eye pieces or as nearly so as possible 


cent perfect, whereas with the picker type if a fork fails to get a seed 
piece or another fork spears two or more pieces there is no one to 
correct these mechanical errors. 

The advantages and disadvantages of the picker and the two-man 
type of planter are as follows: (1) The picker type requires only 
one man to operate it; (2) the picker type being entirely automatic 
in its operation it is possible to drive somewhat faster, thereby plant- 
ing from 1 to 2 more acres a day than the two-man type; but (3) the 
two-man planter insures a somewhat better stand of potatoes than 
the picker type. 

The hand planter has the advantage of being cheap and conse- 
quently within the reach of every grower. On well-prepared sandy 
loam soils an active man can plant an acre or more a day. 

Most areas of 1 acre or less will be planted with a hand planter 
or by merely dropping the seed pieces in an open furrow and cover- 
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ing them with the hoe, a cultivator, or plow. For the most part, 
the family supply of potatoes is grown from seed pieces dropped by 
hand rather than with any mechanical device. 


DEPTH OF PLANTING 


There is no general rule as to the depth to plant the seed pieces or 
sets which will give the best results under all conditions. In other 
words, the character of the soil, the season at which the planting is 
done, the method of culture practiced, and the climatic conditions 
likely to prevail during the growth of the plant are the determining 
factors. For example, on heavy cold soil the depth should not be 
more than 3 or 4 inches if level culture is to be practiced, or 2 to 3 
inches if the ridge method is followed, whereas on a light sandy loam 


Fic, 13.—A 2-man planter. This particular planter does not have a fertilizer-dis- 
tributing attachment 


soil, which is likely to be deficient in moisture, a depth of 4 to 6 
inches will prove more satisfactory for level culture and 3 or 4 inches 
for ridge culture. Each grower must regulate the depth of planting 
to conform to his own peculiar conditions. It must be remembered 
that in very early planting the depth should be less than in late 
planting, because the ground is colder and the crop is less likely to 
suffer from heat or drought. 


LEVEL OR RIDGE CULTURE 


Broadly speaking, but two systems of culture are practiced in the 
areas producing late potatoes in the United States, viz, the level and 
the ridge. The system followed is determined to a large extent by 
the seasonal conditions which normally prevail in a given part of the 
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country during the growing period of the plant and particularly 
during the latter portion of the season. If the period in which the 
plants are developing tubers is likely to be hot and dry, level culture 
should be practiced, but if the reverse is true ridge culture may give 
better results. Another controlling factor is that of the weather at 
the time of harvesting the crop. Where rainy weather may be ex- 
pected, the ridge system will prove most satisfactory, because the 
land dries out quicker, thereby making harvesting operations pos- 
sible, when under level culture the digging of the crop might be 
seriously delayed. 

In general, the ridge system of culture is largely confined to 
Maine, western New York, and those irrigated sections of the West 
where it is necessary to provide furrows in which to run the irriga- 
tion water. Throughout Michigan, Wisconsin, Iowa, and Minnesota 
the level system of culture is commonly practiced. 

















CULTIVATION 







The main objects of cultivation are to destroy weeds, conserve 
moisture, liberate plant food, aerate the soil, and, in consequence of 
keeping it in a loose, friable condition, to encourage root action. 
The prevention of weed growth may be very greatly facilitated by 
harrowing with a spike-tooth harrow lengthwise of the rows a week 
or 10 days after planting, or if the surface of the soil has not been 
compacted a weeder may be used with almost equally good results. 3 
This operation should be repeated as often as may be necessary to 
subdue weed growth or to maintain an earth mulch until after the 
plants are well above ground. If a harrow is used when the plants 
are coming up, it should be one which is so constructed as to permit 
slanting the teeth backward; otherwise the plants may be injured 
seriously. When the plants are sufficiently developed to define the 
rows the soil between them should be cultivated as deeply as possible, 
care, of course, being taken not to cause the plants injury through 
root pruning. The next and each subsequent cultivation should be 
shallower than the preceding one and farther and farther away 
from the plants. Whether the implement used be a shovel plow, 4 
horse hoe, or a one or two horse cultivator, it should be adjusted so ‘ 
as to throw some soil toward the plants, the object being to keep 
the surface of the soil stirred or covered with loose soil in order to 
conserve moisture and prevent weed growth. (Figs. 14 and 15.) 
With the ridge system cultivation can be continued later than 
where level culture is practiced, because in the former case the roots 
of the potato plants are very largely, if not wholly, confined to the 
ridged ‘earth, and the furrow between may therefore be cultivated 
with more or less impunity and slight quantities of soil “ winged ” 
toward the plants. On the other hand, in level cultivation the roots 
soon spread out through the soil between the rows, making cultiva- 4 
tion a rather hazardous practice on account of the almost certain ) 
heavy root pruning and consequent injury to the crop that inevi- : 
tably results. Careless cultivation or its continuance too late in : 
the season has been responsible for many a poor yield. A single 
cultivation when the soil is well filled with roots may, in the ab- 
sence of a rain soon after cultivation, reduce the yield fully one-half. 
It is important, therefore, that the cultivation of the potato shall 
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be intelligently performed to the end that the crop may receive the 
maximum benefit and minimum amount of i injury from it. The aim 
should be to give as thorough tillage as possible in the early devel- 
opment of the crop, so as to afford the most favorable conditions for 
the completion o ‘the growth of plants and tubers. As a rule, 
cultivation should cease soon after the tubers have set. (Fig. 16.) 


SPRAYING 


The object of spraying the potato plant is to protect its foliage 
from injury resulting from attacks of fungous diseases and insect 
enemies 

The principal, fungous diseases of the foliage which can be con- 
trolled by spraying with a fungicide are the early and late blights. 
The former is generally more prevalent and causes greater injury 


Fic, 14.—First cultivation and horse hoving of the potato crop in Aroostook County, 
Me., June 5, 1918 


to the potato crop of the Middle West than in the East. Both the 
early and the late blights are capable of attacking the foliage, stem, 
and tuber of the plant, but ae certain conditions they may not 
actually infect the tuber, though causing a decided reduction in yield 
whenever any considerable portion of the foliage is affected. 

The early blight is not as easily or as completely controlled by 
applications of fungicides as the late blight. Thus far, Bordeaux 
mixture is the most efficient agency for ‘the control of these two 
diseases. 

The time and frequency of applying Bordeaux mixture are largely 
determined by the character of the season and the section of country 
in which the crop is being grown. Late blight, for example, seldom 
causes injury to the potato crop of the Middle W est, except in the 
northern portion of the States east of the Mississippi River, and as 
a rule these States do not suffer from this fungous disease until 
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rather late in the growing season. In a measure the same statement 
is true of the early blight, especially with reference to the time of 
its development, but it does not apply as regards the infrequency of 
its attack, because it is usually prevalent, to some extent at least, 
ractically every season. Owing to the above conditions and to a 
ater date of planting in many of these areas it is not necessary to 
begin spraying for fungous diseases as early in the season as is done 
in some portions of the East where both the early and late blights 
may appear much earlier. This is particularly true with respect to 
the early blight, which on varieties planted for early marketing may 
attack the foliage the latter part of June or early in July. Gener- 
ally speaking, few, if any, commercial growers spray their potato 
plants primarily for the purpose of controlling the early blight. 
Spraying is only general in localities in which the late blight occurs 
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Fic. 15.—Ridging the soil over the potato plants with a disk horse hoe in Aroostook 
County, Me., June 5, 1918 


with more or less regularity. It should begin in the northern New 
England States early in July. In other sections, where the crop is 
planted later, it may be deferred somewhat. 

The chief insect pests of the potato which prey upon the foliage 
are the Colorado potato beetle, the potato flea beetle, the potato leaf- 
hopper, and certain plant lice. The first two are leaf-eating and the 
last ones are sucking insects. 

The Colorado potato beetle is readily controlled by spraying the 
foliage with some form of arsenical poison, such as lead arsenate, 
calcium arsenate, zinc arsenite, or Paris green. 

The flea beetle is a much more difficult insect to handle, because it 
consumes less foliage and is not as easily poisoned as the Colorado 
beetle. It is most effectively held in check by keeping the foliage 
well covered with Bordeaux mixture. The potato leafhopper, al- 
though a sucking insect and amenable to the same insecticides as for 
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plant lice, is most effectively controlled by thorough spraying with 
Bordeaux mixture, which acts as a repellent. Plant lice, owing to the 
manner in which they take their food from the plant—that is, by 
sucking its juices—must be dealt with by applying what is known as 
a contact insecticide, such as kerosene emulsion, tobacco extract, or 
whale-oil soap. A proprietary compound sold under a trade name, 
which is in reality a strong decoction of nicotine sulphate, is gen. 
erally considered the most satisfactory, as it is the most easily pre- 
pared and applied. 

As a rule, in the late-blight sections the potato grower makes a 
practice of combining with Bordeaux mixture the arsenical poison 
used in destroying the Colorado beetle, thereby providing a more 
efficient protection against the flea beetle, because the leaves when 
covered with Bordeaux mixture are far less appetizing to the latter 


Fic. 16.—A field of Irish Cobbler potatoes in full bloom, Caribou, Me., July, 1914. 
No further cultivation should be given 


st, and in addition to this the plants are protected against the early 


and late blights. 
The following formula and brief directions are offered for the 


preparation and application of Bordeaux mixture: 


5 pounds of copper sulphate (blue vitriol). 
5 pounds of quicklime or dehydrated lime. 
50 gallons of water. 

Prepare the mixture in the following manner: Dissolve the copper 
sulphate and slake the quicklime in separate wooden or earthen 
vessels in 4 or 5 gallons of water. Dilute each lot to 25 gallons and 
then simultaneously pour them together into a third vessel, stirring 
the mixture vigorously as poured. Strain the mixture carefully 
before it goes into the spray tank, and apply it to the foliage of the 
plants with a spray pump capable of developing a strong pressure, 
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using a nozzle so constructed as to make a very fine and even distri- 
bution of the spray material. A spray-mixing platform with an 
elevated tank greatly lessens the labor inv olved in preparing 
Bordeaux mixture and in filling the spray tank. (Fig. 17.) 

The object of spraying is to cover the foliage with the fungicide 
or insecticide so thoroughly as to prec lude the possibility of fungous 
or insect pests causing any material injury to the plants. In addi- 
tion to this, usually an indirect advantage is derived from spraying 
which is very often lost sight of. This i is that well-sprayed plants 

seem to suffer very much. less foliage injury from tipburn than 
unsprayed plants. It is claimed by some that the copper contained 
in the Bordeaux mixture serves as a stimulant to the plant, but 
however that may be, it has been many times demonstrated that in 


Fic. 17.—Spray-mixing outfit used by the United States Department of Agriculture 
on Aroostook Farm, Presque Isle, Me. The pump is operated by a gasoline engine 


seasons in which a long period of drought or heat has occurred the 
foliage of the sprayed “plants suffers much less than the unsprayed 
ones, ‘and the resultant yields are sufficiently gr eater, as a rule, to more 
than repay the grower for the cost of spraying.’ 

Where late blight is likely to occur, potatoes in the home garden 
may be protected by dusting them with dry Bordeaux mixture or 
some proprietary fungicide. ~ Where insect protection alone is neces- 
sary, a mixture of dehydrated lime and Paris green at the rate of 1 
pound of poison to 20 pounds of lime may be dusted over the plants. 
Used in liquid form, the milk of lime should be added to it to prevent 
injury. Dry materials may be applied with a dust-distributing can, 


7For further information on the control of fungous diseases and insect pests of the 
potato, see Farmers’ Bulletins 1349, “ Increasing the Potato Crop by Spraying,’ and 1367, 


“Control of Potato Tuber Diseases.” 
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or even by placing them in a cheesecloth bag and shaking over the 
plants. Liquid applications on a small plat may be made with 4 
watering can or garden atomizer. 


HARVESTING THE CROP 


The harvesting season for the late crop of potatoes begins in Sep. 
tember in the New England States and ends in November in the 
Middle West. 

Except where a relatively small acreage is grown, the crop is 
harvested with an elevator type of digger. Where smaller areas are 
devoted to potato culture a simple plowlike digger may serve to 
harvest the crop. When this type of digger is provided with a 
device for rocking or agitating the fingerlike attachment in the rear, 


Fic, 18.—The elevator type of digger, which in the New England States is usually 
operated with a pair of horses 


which is designed to separate the tubers from the soil, fairly good 
work is done and the machine proves to be a very satisfactory substi- 
tute for the more expensive elevator digger, 

Small areas are often harvested by the use of the ordinary turning 
plow for lifting the tubers out of the ground or by using a spading 
fork; in fact, a fork is exclusively used when selecting hills from 
which to start the seed patch. 

The potato digger usually is operated with two horses in the New 
England regions, whereas in ihe West three or four horses are 
required to haul the machine when actually engaged in digging. 
These differences in horsepower requirements are largely due to the 
character of the soil on which the crop is grown and the system of 
culture practiced. A few years ago elevator diggers were placed on 
the market, the machinery of which is driven by a small gasoline 
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engine mounted on the digger, which simply operates the carrier 
and the vine-clearing device, the machine itself being hauled by two 
horses. This necessarily lightens the draft of the machine materially 
and makes it possible to dig a larger acreage. On the other hand, it 
adds very greatly to the first cost of the machine, and its use is 
not likely to become very general except with the larger growers in 
those regions in which the digger is operated with two horses. 
(Figs. 18 and 19.) 

In Maine the tubers are gathered in wooden splint baskets, from 
which they are dumped into barrels and hauled to the storage house 
or shipping point. The empty barrels in either case are returned 
to the field. In western New York and in Michigan and Wisconsin 


Fic. 19.—In the Central West and West three or four horses are generally used to 
haul the potato digger 


it is quite generally the custom to gather the tubers in slatted crates, 
in which they are hauled direct to the shipping point or to the storage 
house. This method is considered much more satisfactory than that 
practiced in Maine, because it reduces the chance of rough handling, 
especially when the picker empties the first basket which goes into 
the barrel. The usual custom is to dump the potatoes into the barrel 
without making any pretense of tipping it in order to break the force 
of the fall. The injurious effect of such rough handling, especially if 
the tubers are somewhat immature, can be readily appreciated. Much 
of this injury could be avoided if a little care were taken in emptying 
the first two or three baskets by tipping the barrel or lowering the 
basket into the barrel before emptying it. In western Minnesota 
and points west of that territory the tubers are gathered in wire 
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baskets, from which they are either thrown on the grader, screened, 
and put in 2-bushel sacks or from two to three baskets are emptied 
into each sack, which is then hauled to the storage house without 
tying (figs. 20 and 21), the grading in the latter case being done 
in the storage house as the crop is marketed. 

In the East little grading is done in the field other than leaving 
the very small, scabby, diseased, sunburned, or badly cut tubers on 
the ground, to be gathered up later for starch making or for stock 
feed. Little, if any, greater care is exercised in this respect where 
the crop is sold directly from the field. 


FIELD SIZING 


Field sizing is most commonly practiced in the potato-producing 
districts of the West. The method generally followed there is to 
mount the potato sizer on metal or wooden runners, and to have it 





Fic, 20.—Hauling potatoes from the field in untied sacks from which they are emptied 
directly into the storage house. Greeley, Colo, 


hauled back and forth across the field, following the pickers as they 
move up and down the rows. One or two horses are required to 
haul the sizer. (Fig. 22.) Usually one operator of the sizer can 
size and sack potatoes as fast as they are gathered by three pickers. 
This method of operation makes it possible to pick up all the sound 
tubers of the crop at a single operation. The sizer is a device which 
screens and separates the potatoes into two sizes. The task of the 
operator who manipulates the machine is to remove all of the sun- 
burned, diseased, and badly cut or bruised tubers as they pass over 
the screen. Such tubers go into the culls while the remainder are 
sacked for market or storage. 


STORAGE 


In all regions where late potatoes are produced on a commercial 
scale the problem of storage is an important one, as it is physically 
impossible as well as economically undesirable to attempt to market 
the entire crop in the autumn immediately after it is harvested. The 
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only way in which the potatoes can be handled successfully so as to 
insure a uniform supply throughout the winter is to provide sufli- 
cient storage on the farm or at the shipping station for 65 to 75 per 
cent of the total crop. Every commercial grower should make such 
provisions as may be necessary to care for at least 75 per cent of his 
crop, and he would often find it convenient to be able to store all of 
his crop. Various types of storage places may be employed, such as 
pits, cheaply or substantially constructed dugouts, cellar pits where 
the houses have straw and earth covered roofs such as may be found 
in the arid or semiarid regions of the West, or a similar type with 
water-tight roof which is in common use in the Middle West and 
some portions of the East, or the more expensive type of house such 
as one finds in Maine. Each grower must determine for himself 
which of these types of storage house is within his means and best 
meets his requirements, 


Fic. 21.—Hauling potatoes from the field to the storage house in untied sacks. 
Sabin, Minn. 


For further information as to details of construction and other 
matters pertaining to storage houses, see Farmers’ Bulletin 847. 

The requirements for the successful storage of potatoes may be 
stated as follows: 


(1) The tubers must be protected from extremes of cold and heat. A tem- 
perature ranging from 35° to 40° F. is considered satisfactory. 

(2) Sufficient ventilation must be provided to remove foul air and excess 
moisture. 

(8) The storage house must be so constructed as to make it possible to ex- 
clude the light, as the table quality of potatoes quickly deteriorates in the light. 

(4) The tubers should be dry and reasonably free from dirt when put into 
storage. An excess of moisture or of soil increases the amount of heat gener- 
ated in a newly stored pile of potatoes. The soil tends to close up the spaces 
between the tubers, thus cutting off air circulation and helping to retain heat 
that would otherwise escape. 

(5) All diseased, badly cut, or bruised tubers should be removed from the 
crop before putting it into storage. 

(6) It is not advisable to store potatoes at a greater depth than 5 or 6 feet, 
and the floor dimensions of the bin should not be greater than 12 by 12 feet 
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unless provided with a series of ventilating shafts for the escape of moisture 
and heat. Ventilated division walls and floors are also desirable." 

It is a common practice for commercial growers and shippers to 
store potatoes in bins to a depth of 10 to 15 feet. This is almost 
certain to entail a much heavier shrinkage loss than when stored at 
a depth of not more than 6 feet. The heavier shrinkage is the result 
of the greater degree of heat generated by a large pile of potatoes, 
which results in a higher moisture loss as well as a heavier loss from 
decay, as it is well known that heat and moisture are both conducive 
to the development of organisms causing tuber rots. Frequently 
the losses sustained when potatoes are stored under the conditions 
just mentioned may reach 25 per cent, and where care has not been 
exercised in rigidly removing all diseased tubers before storing the 
crop the loss may exceed that figure. 


Fic, 22.—Grading or sizing potatoes in the field. Jerome, Idaho 


Potatoes stored throughout the winter season under conditions 
meeting the requirements suggested above should not sustain an 
actual loss in storage of more than 5 per cent, and under exception- 
ally good conditions it may be as low as 3 or 4 per cent. Assuming 
that 5 per cent represents the average loss under good storage con- 
ditions and that 20 per cent would be a fair average allowance under 
poor conditions, the actual monetary loss sustained by the grower or 
dealer on 300,000 pounds of potatoes would in the one case be 15,000 
pounds and in the other 60,000 pounds, or expressed in dollars on a 
basis of $1 per hundredweight a loss of $150 under good and of $600 
under poor storage conditions. Besides this, there is an additional 
loss in storing potatoes to a depth of 10 to 15 feet which is not 
usually taken into consideration, and that is the mechanical injury 
through the cracking and bruising of the tubers at the bottom of the 
pile due to the great weight of the potatoes on top. 


SStuart, William. POTATO STORAGE AND STORAGE HOUSES. U.S. Dept. of Agr., Farmers’ 
Bul. 847, 27 pp. 1917. 
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SUMMARY 


(1) About 85.per cent of the potatoes of the United States are 
grown as a late or main crop. 

(2) The potato is essentially a cool-loving plant; hence its pro- 
duction is confined very largely to the cooler portions of the world. 

(3) Although the potato thrives best on sandy, gravelly, or clayey 
Joam soils, it is probably as cosmopolitan in its soil requirements as 
any other agricultural plant. 

(4) Potatoes are most successfully and economically produced on 
land on which a definite crop rotation is practiced. Leguminous 
crops, such as clover or alfalfa, are the best preparatory crops. 

(5) Thorough preparation of the land is essential if a heavy crop 
is to be secured. 

(6) The potato must have an abundant supply of available plant 
food in order to produce a maximum crop. Farm manures are 
valuable but are not well balanced; they give the best results when 
supplemented by an application of commercial fertilizer containing 
a relatively low percentage of nitrogen and potash and a high per- 
centage of phosphorus. 

(7) The Green Mountain and Rural varieties are the leading late 
or main-crop potatoes in the northeastern United States, and the 
Charles Downing (Idaho Rural) and Burbank varieties in the West. 

(8) The date of planting should be governed by the character of 
the growing season. In northern regions, where the season is short, 
there is little, if any, choice left to the grower other than to plant as 
soon as it is considered safe from late spring frosts. Where the 
growing season is longer than is required for the complete maturity 
of the potato, planting should be delayed if by so doing the period 
of tuber formation can be deferred until after the passage of a hot, 
dry period. 

(9) The use of good seed is necessary if large yields are to be 
obtained. 

(10) A liberal use of seed is advisable. Seed pieces weighing 114 
to 1144 or 2 ounces are preferable to smaller ones. 

(11) Maximum yields can not be obtained if the rows are spaced 
too far apart or the distance between the plants in the row is too 
great. 

(12) The two-man type of planter when properly operated in- 
sures a better stand than the picker type, but is somewhat more 
costly to operate. 

(13) Whether the level or ridge system of culture is preferable 
is determined largely by climatic conditions. In irrigated regions 
ridging is necessary for the proper distribution of the water. 

(14) Thorough cultivation of the potato crop is essential to a 
profitable yield. 

(15) Spraying the growing plants is necessary for their proper 
protection from insect pests and fungous diseases. 

(16) In the strictly potato-producing regions of the United States 
the crop is harvested with the elevator type of digger. 

(17) There is considerable lack of uniformity in the areas of the 
United States producing late potatoes with respect to the packages 
or containers used in handling the crop. 

(18) A good potato storage house is almost a necessity if maxi- 
mum returns from the crop are to be obtained. 
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HE IMPORTANCE of the potato for table use is 
not generally realized by the consumer. The 
potato stands second only to wheat as a human food. 
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tion of an early or truck crop and a late or main crop. 
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IMPORTANCE OF THE CROP 


tbe OR MAIN-CROP potatoes comprise about 85 per cent of 
the total potato crop of the country, which is divided into the 
early or truck crop, confined to the South, and the later or main 
crop grown very largely in the North. Production of the late or 
main crop is, therefore, correspondingly more important than that 
of the early crop. 

THE POTATO A NORTHERN CROP 


Though the production of late-crop potatoes is not wholly confined 
to the North, it is in reality very largely restricted to the northern 
tier of States. This is by no means an accidental circumstance, as it 
is a well-recognized fact that the potato does best in regions where 
the summer temperatures are relatively low and where irrigation 
water is available or the annual rainfall is ample and reasonably well 
distributed throughout the growing period. Such climatic conditions 

revail to a large extent in the northeastern portion of the United 

tates and in some of the more elevated portions of the West. Lati- 
tude and altitude, to a considerable degree, govern potato growing in 
the North and West. Location coupled with suitable climatic condi- 
tions determines the extent of the crop in any given State. Thus, the 
principal potato-producing States are New York, Minnesota, Wis- 
consin, Michigan, Maine, and Pennsylvania. These six States during 
the years 1921 to 1925 produced 193,824,600 bushels out of an average 
production for the entire country of 395,937,200 bushels, or over 48.9 
per cent of the total crop. In the 5-year period 1926 to 1930, the 
same States averaged 173,590,000 bushels, or nearly 45.1 per cent of 
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the total crop and 54.3 per cent of the late crop. The relative pro- 
duction of these six States is graphically represented in Figure 1, in It 
which the two 5-year periods are compared. ; prod 

It would be misleading, of course, to assume that because Maine those 
New York, Pennsylvania, Michigan, Wisconsin, and Minnesota pro- and s 
duced approximately 54.3 per cent of the total crop in the 32 late. | only 
potato-producing States, they are necessarily better adapted to po. | Coun 
tatoes than Colorado, Idaho, or any of the other group of Northern | pesot 
States. The real reason is that they are better located with respect | has } 
to the large consuming centers of the United States. 

This statement is amply substantiated by the data presented jn 
Table 1, which gives the average rank and production per acre for 
the two 5-year periods. 
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Fic, 1.—Diagram showing the comparative production of potatoes in the six prin- 
cipal potato-producing States and in the entire United States for the two 5-year 
periods, 1921 to 1925 and 1926 to 1930 Th 


TaBLE 1.—Comparison of the rank and acre production of potatoes in the Northern as al 
and far Western States, 1921 to 1925 and 1926 to 1930! State 
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1 The data from which the above table was prepared were obtained from the yearbooks of the U.S. Depart- on i 
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The striking variation in rank based on acre production of a few 
of the States affords convincing evidence of the influence of unfav- 
orable climatic conditions on the potato crop. 
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LATE-POTATO PRODUCTION CENTERS 






It would be somewhat difficult to name the distinctively potato- 
producing centers within the six States which have been classified as 
those producing large quantities of the late or main crop potatoes, 
and such production is by no means limited to these six States. The 
only well-recognized sections at the present time are Aroostook 
County, Me.; western New York; and the Red River Valley in Min- 
nesota. Pennsylvania has no distinctively commercial center ; neither 
has Michigan nor Wisconsin. A few years ago it might have been 
said of Wisconsin that the central portion of the State, comprising 
Portage, Waupaca, and Waushara Counties, was the strictly com- 
mercial section, but within the last few years the center of produc- 
tion has been moving northward until at the present time there 
does not appear to be any outstanding potato-producing district. 
Outside of these six States the following potato-growing districts are 
generally recognized: The Louisville district in Kentucky; the great 
American bottoms, in the vicinity of St. Louis; the Kansas (Kaw) 
River Valley in Kansas; the Greeley, San Luis Valley, Carbondale, 
and Montrose districts in Colorado; the Idaho Falls and Caldwell 
districts in Idaho; the Yakima Valley in Washington; and the delta 
sections of the San Joaquin and Sacramento Rivers near Stockton, 
Calif. In mentioning the above districts it is realized that there are 
many other localities which are of equal or greater importance than 
those specified, but no distinctive name has been given to them, 

























SOIL REQUIREMENTS 






The potato is probably as cosmopolitan in its soil requirements 
as any of our crops and is widely grown throughout the United 
States; nevertheless it succeeds much better on certain soils than 
on others. This is well shown by the behavior of potatoes on the 
Caribou loam soil in Aroostook County, Me., as compared with the 
Washburn loam soil of the same district. 

The Caribou loam soil is described by the Bureau of Soils as a 
hazel-brown silty loam with a plenteous admixture of small frag- 
ments of decomposing rocks which have been disintegrated by the 
flow of water or by the action of frost from the calcareous shale 
rock beneath. It was originally covered with hardwood timber, 
such as maple, oak, and beech. 

Typical Washburn loam soil is black in color and generally occurs 
in the lower portions or depressions in the field. this type of soil 
was originally covered with soft woods, such as cedar, pine, and 
spruce. It is deficient in potash and seems to be very generally in- 
fested with the organisms of common scab. Where of equal fer- 
tility, larger and better crops of potatoes are always obtained from 
the Caribou loam type of soil; in fact, if the Washburn loam soil were 
segregated instead of being interspersed with the Caribou loam it 
is doubtful whether any grower would attempt to produce potatoes 
on it. 

Many similar comparisons might be made between other types of 
soil occurring in the potato-producing areas of the North and West. 
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Certain types of soil are preeminently suited to the production of 
potatoes provided the necessary fertility is maintained. Generally 
speaking, potatoes succeed best on a gravelly or sandy loam sojj 
which is naturally well supplied with moisture. Loose shifting sand 
and heavy clay loam or gumbo soils are unsuited to the crop, as are 
also thin soils underlain with a cold impervious subsoil. 


CROP ROTATION 


The crops which may be grown in rotation with potatoes in the 
region under discussion afford considerable latitude in the establish- 
ment of a definite rotation. In the strictly northern areas, as, for 
example, the New England States and the northern portions of New 
York, Michigan, Wisconsin, Iowa, and Minnesota, a 3 to 5 year rota- 
tion is generally practiced, in which the clovers play an important 
role. fe a 3-year rotation a grain crop follows the potato crop, 
clover and grass seed being sown with the grain. The next year the 
first cutting of clover is made into hay, while the second growth is 
turned under in the late summer or early autumn in order to insure 
the decomposition of the sod and to expose the upturned soil to the 
action of the elements during the winter. When a longer rotation is 
practiced, it usually involves the retention of the land for hay pro- 
duction for one or two years, or the land may be pastured for a 
year or two. Occasionally a grower is found who prefers to follow 
the grass crop with corn and the next year with potatoes. 

Where alfalfa is grown, it is desirable to practice a longer rotation, 
as it takes two years to get an alfalfa crop well established. Where 
sufficient land is available it is customary to keep it in alfalfa from 
three to five years. In one instance a very successful potato grower 
sows a mixture of clover and alfalfa seed in a 3-year rotation of 
potatoes, wheat, and clover, and alfalfa for hay. 

Every potato grower should study carefully the best crop rotation 
for his own particular conditions, and having determined what crops 
best meet his requirements should rigidly adhere to them. Success 
in the conduct of any business is largely dependent on adherence to 
well thought out and executed plans which experience has shown to 
give the most satisfactory results. 


PREPARATION OF THE LAND 


Where the land is not subject to washing during the winter, it is 
usually preferable to plow a clover or alfalfa sod in late summer or 
early fall. A few successful potato growers prefer to plow their 
clover or alfalfa sod in the late spring, claiming that the new growth 
thus obtained when turned under deeply soon decays and becomes 
available to the growing plants. However this may be, it is believed 
that fall plowing is generally the more desirable practice, because it 
insures a more complete decay of the sod and in addition exposes the 
upturned soil to the sweetening and disintegrating influences of sun 
and wind, freezing and thawing, and rain and snow during the 
winter months. 

In handling an alfalfa sod it is customary to crown the land in 
early fall. Crowning consists in plowing the land 3 or 4 inches 
deep, using a broad and sharp-edged point in order to cut off the 
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alfalfa crowns below the surface of the ground. An occasional disk- 
ing or harrowing of.the newly crowned land in the fall greatly 
facilitates the drying out of the alfalfa crowns and their consequent 
destruction, thereby materially lessening the cultural care of the 
potato crop during the ensuing season, at least in so far as it per- 
tains to the eradication of the old alfalfa plants. 


DEPTH TO PLOW 


In some respects the question of depth to plow is a difficult one to 
answer because the depth of the surface soil and the character of the 
subsoil are in a large measure the determining factors. If the sur- 
face soil is deep and fertile it may be plowed to a depth of 10 inches 
or more (fig. 2), but if shallow it is not advisable to plow more than 


Fic, 2.—Plowing with a caterpillar tractor a clover sod for the next year’s potato 
crop. Presque Isle, Me., August, 1918 


half an inch or an inch deeper than the surface soil. For example, if 
the surface soil is but 6 inches deep, it is best to plow to a depth of 
614 or 7 inches. 

FITTING THE LAND 


When the land is plowed in the fall, it should be left as plowed, 
but as soon as it is dry enough to work in the spring it should be 
gone over with a disk or spring-tooth harrow in order to conserve as 
much as possible of the winter’s supply of moisture for the potato 
crop which is to follow. 

When the land is plowed in the spring it is very desirable to disk 
or harrow it as soon as plowed, in order to prevent the loss of 
moisture as well as the baking of the newly turned soil and the 
consequent difficulty involved in putting it into condition at planting 
time. 














































Farmers’ Bulletin 1064 






! A good general rule in fitting land for potatoes is to lose no op. § eleme 
, —t in the spring to keep the surface soil broken up so ast § to th 
prevent baking and the loss of moisture which later on may be badly plant 
needed by the plants. In the final preparation before planting the 
el crop, no reasonable effort should be spared to put the soil in the § ™*"" 
; very best mechanical condition possible. This may require the us a 
Al of a cutaway or disk harrow; also a spring-tooth and a smoothing J ~— 
| harrow. The character of the soil determines to a large extent the 
amount of horse or tractor labor necessary to put it in an ideal condi- 
| tion for planting. For example, a gravelly or sandy loam soil can be 
fitted with much less effort than a clayey loam soil, which has a strong |} — 
tendency to run together after heavy rains and then to bake as it oe Sly 
dries out. Girard 
Some growers assert that well-prepared land is 50 per cent of the § — 
solution of the problem in producing a larger yield of potatoes, it 
Probably this is an overestimate of its value, but it must be evident 194-185, 
that good soil preparation is a great asset in the production of a J waev 
profitable crop. 
APPLICATION OF PLANT FOODS ( 
r¢ 
The question of a proper supply of plant food in the soil to insure | grou 
a iter aerate yield of potatoes is one which must always receive | first 
the most careful attention of the grower if maximum yields are to be cott« 
secured. The kind and the quantity of plant food that should be com 
applied to the potato crop are in a certain measure determined by amn 
the previous treatment of the land on which the crop is to be grown nitre 
and the fertilizing materials available for use by the grower. Ifa with 
proper system of crop rotation has been followed and a clover or pota 
alfalfa sod has been turned under, that in itself is a guaranty of a how 
fairly good supply of nitrogen, phosphorus, and potash, the three to a 
chemical elements the lack of which is most likely to limit the plant as a 
growth, and it will go far toward reducing the quantity of plant the 
food necessary to apply in order to produce a maximum crop of thet 
potatoes. amn 
Van Slyke states? that the tops and roots of red clover often con- of 1 
tain 100 pounds each of nitrogen and potash and 50 pounds of phos- gro 
phorie acid per acre. He further states (op. cit., p. 556) that a - fae 
crop of alfalfa contains 120 pounds of nitrogen, 100 pounds of potash, pho 
r and 30 pounds of phosphoric acid per acre. and 
i! Various estimates have been given as to the actual quantities of fort 
4 these three elements that are removed by a crop of potatoes. For fort 
i purposes of comparison, three of these estimates are presented in of 1 
. Table 2. The first two sets of figures are based on a crop of 150 v 
| bushels per acre and the last on a maximum crop, for which Girard of 1 
4 fails to give figures. ( 
If we compare these data with those representing the chemical fert 
" constituents in a crop of clover or alfalfa, it becomes evident at once fer 
i that either of these leguminous crops returns a larger amount of pro 
nitrogen, phosphoric acid, and potash to the soil when plowed under phc 
than the potato crop removes. Such being the case, the question at acr 
once arises as to the necessity for any addition of plant food to the 50 
crop. The answer is that a relatively small part of these chemical the 








?Van Slyke, L. L. FERTILIZERS AND CROPS. 734 p., illus. 1917. 
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elements contained in the clover or alfalfa is immediately available 
to the plant; hence the necessity of applying a certain quantity of 
plant food that is immediately available. 


TaBLE 2.—Quantity of nitrogen, phosphoric acid, and potash removed from the 
soil by a crop of 150 bushels of potatoes 


Soil elements removed (pounds) 


Source of estimate i cit 
a Phosphoric | ? 
Nitrogen acid | Fotash 


URI MIND IN on oc fed aot od soa eae, aan 
NTE NT lena ae wane 
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13.5 
12.0 
22.5 


1Van Slyke, L. L. FERTILIZERS AND CROPS. 734 p., illus. 1917. 
2 Woods, C. D., and Bartlett, J. M. EXPERIMENTS WITH POTATOES. Me. Agr. Exp. Sta. Bul. 57, p. 


154-155. 1899. 
3Girard, Aimé. RECHERCHES SUR LES QUANTITES DE MATIERES FERTILISANTES NECESSAIRES A LA CUL- 


TURE INTENSIVE DE LA POMME DE TERRE. Ann. Sci. Agron. s. 2, année 3, t. 2, fasc. 2, p. 261-280. 1897. 
KINDS OF PLANT FOODS 


Generally speaking, fertilizers may be divided into two well-defined 
groups, (1) organic fertilizers and (2) inorganic fertilizers. The 
first group embraces farm manures, dried blood, tankage, bone meal, 
cottonseed meal, and urea, the latter being classed as a synthetic 
compound. In the second group nitrate of soda and sulphate of 
ammonia until recently have been regarded as the chief sources of 
nitrogen, and superphosphate as the chief source of phosphoric acid, 
with muriate and sulphate of potash as the more usual sources of 

otash in the United States. Within a comparatively short time, 
however, the users of commercial plant foods have been introduced 
to a considerable number of synthetic plant-food compounds which 
as a rule run somewhat higher in nitrogen and phosphoric acid than 
the common commercial sources previously mentioned. These syn- 
thetic compounds embrace such additional forms of nitrogen as 
ammonium chloride, calcium nitrate, and those containing two forms 
of nitrogen, as, for example, leunasalpeter and calurea. A second 
group of these newer fertilizers contains two plant foods such as 
diammonphos and leunaphos, representing one form of nitrogen and 
phosphoric acid, potassium nitrate containing nitrogen and potash, 
and another form, ammonium-potassium-nitrate, representing two 
forms of nitrogen with potash. A third group is represented by five 
forms of nitrophoska in which the nitrogen varies in its proportion 
of nitrate and ammonia and in water-soluble phosphoric acid. 

Where farm manures are available they may be used at the rate 
of 10 to 15 tons per acre. 

Complete reliance should not be placed on farm manures in the 
fertilization of land for potatoes, as they are not well-balanced 
fertilizers. Well-preserved barnyard manure should contain ap- 
proximately 10 pounds each of nitrogen and potash and 5 pounds of 
phosphoric acid per ton. The application, therefore, of 10 tons per 
acre would be equal to 100 pounds each of nitrogen and potash and 
50 pounds of phosphoric acid, a quantity considerably in excess of 
the need of a normal crop, but not that of a maximum one. It 
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must be remembered that a considerable part of the plant food con. 
tained in farm manures is not available the first season. It is there. 
fore desirable on soils known to be deficient in phosphorus to reen. 
force the manure by applying from 400 to 600 pounds of commercial 
fertilizer analyzing approximately 2 per cent of nitrogen, 12 per 
cent of phosphoric acid, and 2 per cent of potash, or 200 to 300 
pounds of a 4-244 fertilizer. This insures an immediately avail. 
able supply of the three elements most commonly lacking in the soil 
and necessary for satisfactory plant growth. On soils known to be 
infested with potato-scab organisms it is generally not advisable to 
use farm manures, as it is almost certain to increase the percentage 
of scab-infected tubers. 

On soils deficient in organic matter the application of farm ma. 
nures is, for several reasons, especially beneficial to the crops which 
are grown upon them. This is particularly true in respect to the 
potato crop. The principal benefits accruing from the use of farm 
manures are (1) the addition to the soil of a considerable quantity 
of plant food, (2) an improvement of its physical properties, (3) its 
-increased moisture-holding capacity, and (4) the increased bacterial 
action of the soil flora, particularly of the nitrifying organisms. 

Where farm manures are not available, or where, if obtainable, 
the price is prohibitive, commercial fertilizers are found to be a 
fairly satisfactory substitute on lands well supplied with organic 
matter. 

In some of the intensive potato-production centers commercial 
fertilizers are used with great prodigality. An application of 1 ton 
per acre of a 7-6-5 or a 5-8-7 fertilizer ® is the rule rather than the 
exception, and some growers use as high as 3,000 pounds per acre, 

Within the last few years some fertilizer manufacturers have 
offered for sale double and triple strength fertilizers, The advantage 
of using such a pauahiated fertilizer is that it reduces freight 
charges and lessens the cost of handling and applying it. Instead 
of applying 1 ton of a 5-8-7 fertilizer, one can now use one-third ton 
of a 15-24-21 fertilizer. The only precaution necessary is to apply 
it in bands as suggested on page 9. 

In the Atlantic Coast States it has been found that better results 
are obtained from a fertilizer in which half the nitrogen content is 
derived from nitrate of soda or sulphate of ammonia, or, better still, 
from both, and the remainder from an organic source such as fish 
scrap, cottonseed meal, tankage, or dried blood. The reason for this 
is that the nitrogen content of the nitrate of soda and sulphate of 
ammonia is immediately available, and owing to the ease with which 
it may be leached out of the soil or escape as a gas, the plants are not 
provided with a constant supply of this element throughout the 
growing season. The nitrogen content of cottonseed meal, fish scrap, 
or other organic forms is more slowly available and therefore serves 
as a source of food supply when the other is exhausted. 

Where a proper system of crop rotation is followed, an application 
of 1,000 to 1,800 pounds of a 4-8-4 fertilizer should supply sufficient 
plant food to produce a maximum crop of potatoes. 


*The figures 7-6-5 and 5—8~7 refer to the percentages of nitrogen, phosphoric acid, 
and potash that the fertilizer contains, 
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I This discussion of commercial fertilizers applies to the New 
* | England States, Pennsylvania, Ohio, West Virginia, and certain 





l- rtions of New York. The use of commercial fertilizers in western 
il | New York and in some parts of Pennsylvania, Ohio, and West 





Virginia is by no means common, but is on the increase. Growers 
in Michigan, Wisconsin, and the States farther west are as yet but 
small users of these fertilizers, whose judicious use would doubtless 
increase the yield in most cases. 








METHODS OF APPLYING COMMERCIAL FERTILIZERS 






Recent studies indicate that the ideal method of applying com- 
mercial fertilizer, especially the more concentrated forms, is to 
place it in bands on 
each side of the seed 
piece, on the same 
level and from 2 to 3 
inches away from the 
seed piece. Some 
lanters are now 
provided with such a 
distributing attach- 
ment, and without 
doubt all makes sold 
in regions where 
commercial fertilizers 
are universally em- 
ployed will eventu- 
ally be so equipped. 
The advantages of 
such placement are 
twofold: (1) It pre- 
vents injury to the 
seed piece resulting 
from contact with 
the fertilizer, as often 
occurs under the old 
and still common 
method of applying 
fertilizer in the drill 
row and depending Fig. 3.--Applying the second installment of commercial 
on its thorough mix- fertiltnes just before the plants appear above ground. 
° ‘ * y removing the plows and covering disks from the 
ing with the soil to potato planter the fertilizer can be evenly distributed 
prevent direct con- aa the top of the ridge. Presque Isle, Me., June 5, 
tact with the seed 
piece; (2) the position of the fertilizer is such that as it becomes 
soluble it is easily available to the feeding roots of the plant. Asa 
rule, the whole quantity is applied at once, but some growers apply 
part at planting time and the rest just before the plants appear 
aboveground. The second application is usually distributed on top 
of the row (fig. 3) and then lightly cultivated into the soil. A few 
prefer to broadcast it over the field before plowing; or to broadcast 
a portion before fitting the land, and apply the remainder in the 


drill at the time of planting. 
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A good rule to follow in the use of commercial fertilizers jis to 
apply a reasonable excess above the actual requirements of a maxi. 
mum crop. No one commercial fertilizer will meet the needs of al] 
soils, and it is therefore necessary for each grower to study his owp 
soil requirements. To apply a large quantity of nitrogen in ap 
immediately available form is wasteful. 


VARIETIES TO GROW 


In deciding upon the variety to grow, it is necessary to consider 
the purpose for which the potatoes are to be produced; that js, 
whether for home or market purposes or for early or late consump. 
tion. The tendency of the grower of to-day is to plant fewer and 
fewer varieties for commercial purposes. Considerably more atten- 
tion is now being given to the natural adaptation of varieties to cer. 
tain regional and soil conditions. For example, on Long Island it 
has been found that varieties of the Rural group of potatoes do not 
succeed as well as those of the Green Mountain group ;* hence varie. 
ties of the latter group are grown almost exclusively as a late crop. 
On the other hand, in western New York, particularly in Monroe, 
Livingston, Ontario, and Steuben Counties, varieties of the Rural 
group are practically the only late potatoes grown commercially, 
These two main groups or types of late potatoes are deserving of 
further mention, as they represent the leading late commercial 
varieties east of the Dakotas. The reason why the Green Mountain 
group succeeds best on Long Island and the Rural group in western 
New York, as interpreted by the writer, is as follows: The Green 
Mountain representatives are especially adapted to a cool and 
reasonably moist climate. The summer heat on Long Island is 
usually tempered by sea breezes, while the humidity of the atmos- 
phere, owing to heavy fogs and dews as a result of proximity to 
water, provides conditions that are especially favorable to potatoes 
of this class. The Rural group does not thrive as well under these 
conditions, and as these potatoes are somewhat later in maturing 
and do not as a rule yield as heavy a crop, they are not looked upon 
with as much favor as those of the Green Mountain group. Another 
factor in favor of Green Mountain potatoes is that they are some- 
what superior to those of the Rural group in table qualities. 

The particular qualities which make the Rural group superior to 
the Green Mountain in western New York are as follows: A more 
vigorous constitution accompanied by a decidedly greater ability 
to withstand prolonged periods of heat and drought, which in that 
section are liable to occur during the latter part of July and to ex- 
tend through a considerable part of August. Under such conditions 
varieties of the Green Mountain group, partly on account of their 
earlier habit of forming tubers and their greater expanse of foliage, 
have their vitality so seriously impaired that when more favorable 
growing conditions occur later they are unable to take advantage of 
them. On the other hand, varieties of the Rural group, havin 
made a somewhat slower development and having smaller an 


4See Stuart, William. GROUP CLASSIFICATION AND VARIETAL DESCRIPTIONS OF SOME 
AMERICAN POTATOES. U. 8S. Dept. of Agr. Bul. 176, reissue, 59 p., 19 pl. 1918, 
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thicker leaves, do not as a rule suffer sufficient injury to prevent their 
further development when the proper growing conditions once more 
prevail. ‘Therefore for the reasons which have been stated, the lead- 
ing late potatoes in New England, northern New York, Long Island, 
and New Jersey belong to the Green Mountain group, while in 
Pennsylvania, western New York, southern Michigan, Wisconsin, 
most of Iowa, and portions of Minnesota the Rural group leads. In 
other sections of Michigan, Wisconsin, and Minnesota either group 
or varieties can be grown successfully. In our judgment varieties 
belonging to the Green Mountain group of potatoes, because of 
superior table qualities and heavier yield, should be grown wherever 
they do equally well or better than those of the Rural group. 

In the case of early varieties the Irish Cobbler easily leads in the 
northeastern portion of the United States. This variety is to a large 
extent very similar in its requirements,to the Green Mountain group. 

The question of varieties is important and should be considered 
carefully when deciding upon which one should be grown in order 
to get the best results. The desirability of confining one’s efforts to a 
single variety, or at most to two varieties, one early and the other 
late, can not be overemphasized. The necessity of community action 
in this matter is extremely important, as it is much easier to attract 
buyers to a locality if carload lots of a single variety can be pur- 
chased than if each individual grower is producing a different sort. 

There is another decided advantage in confining one’s efforts to a 
single variety, or at most to two varieties, viz, that of becoming 
thoroughly familiar with the variety which is grown. It is much 
easier to keep it free from varietal mixtures, and there is greater 
likelihood that individual hill selection work will be carried on.® 


TIME OF PLANTING 


The time of planting is governed by a number of factors, chief 
among which may be mentioned that of the climatic conditions pre- 
vailing in a region during the planting season. As the chief object 
of this bulletin is to convey information to the grower on the seahab: 
tion of late-crop potatoes, little attention is given to the early crop 
except to say that the seed should be planted as early as the danger 
from late spring frosts will permit. In the case of the late crop, 
however, an entirely different set of conditions obtains. In the ex- 
treme northern portion of some of the States concerned or at high 
altitudes where the entire growing season is required to produce a 
crop, planting must be done as early as the land can be prepared. 
On the other hand, in regions where the growing season is longer 
than that required to mature the crop, the time of planting should 
be determined by the character of the season which normally can 
be expected at any given time during the growing period of the 





See Stuart, William. SEED POTATOES AND HOW TO PRODUCE THEM. U. 8, Dept. of 
Agr., Farmers’ Bul. 1332, 17 p., illus, 1923, 
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plants. Careful investigations of the climatic requirements of the 
potato have shown conclusively that the critical period in the life 
of the plant occurs when it is developing its tubers. The drain upon 
the vital energies of the plants during this period is greater than 
at any other time, and it is very essential that the climatic condi- 
tions should be as favorable as possible when they reach this period 
in their development. Investigation has shown that if a protracted 
spell of heat and drought occurs during the period when the plant 
is developing its tubers, the yield is very materially lessened. On 
the other hand, if the weather is cool and there is a sufficient supply 
of moisture in the soil a good yield is practically assured, provided 
the plants have been given proper cultural attention. The problem, 
then, is to select a planting date which is most likely to subject the 
plants during their period of tuber development to the most favor- 
able climatic conditions. Experience has demonstrated to the grow- 


Fic. 4.—A good specimen of Green Mountain tuber 


ers of western New York that, taking one year with another, by plant- 
ing their crop between May 20 and June 1, they obtain better results 
than by aeons between May 1 and May 20. This is because a 
period of four to six weeks of heat and drought usually occurs 
throughout that region during late July and early August. Late 
potatoes planted early in May would be forming their tubers during 
this period. Potatoes not planted until the latter part of May or 
early June will not have reached the tuber-development stage, or 
will not be sufficiently advanced in it to be seriously injured by any 
ordinary heat and drought. 

Conditions similar to those in western New York prevail in cer- 
tain portions of Ohio, Michigan, Wisconsin, and other Middle West- 
ern States. The time of planting is therefore of considerable impor- 
tance and should be given very careful attention by the grower if 
maximum results are to be secured. 
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IMPORTANCE OF GOOD SEED 


The importance of planting good seed potatoes can hardly be 
overemphasized. The customary practice of using what is left from 
the previous season’s crop, after having marketed or consumed the 
best, must be discontinued if the present quality and yield of the 
potato are to be materially improved. The grower can not expect 
to get maximum yields from inferior seed stock any more than the 
dairyman can expect to get maximum milk yields from scrub cows. 

Good seed may be described as that which is pure with respect to 
the variety; is produced by healthy, vigorous, heavy-yielding plants 


Fic. 5.—A good specimen of Rural New Yorker No. 2. (Natural size) 


grown under favorable climatic conditions; and is somewhat imma- 
ture, reasonably uniform in size and shape (figs. 4 to 7), and firm and 
sound, with the first sprouts beginning to develop at planting time. 
Such seed is now procurable in fairly liberal quantities from growers 
specializing in seed production in Maine, Vermont, New York, Penn- 
sylvania, New Jersey, Maryland, West Virginia, Wisconsin, Minne- 
sota, North Dakota, South Dakota, Nebraska, Wyoming, Montana, 
Colorado, Idaho, Oregon, Washington, and California. In some 
States such seed is designated as “ certified seed,” eaphyis that 
the crop has been inspected once or twice during the growing 
season and has been found to be free from varietal mixtures and 
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relatively so from diseases which are communicable to the crop 
grown from it. A final inspection of such seed is made either at 
the time of harvesting the crop or after it has been stored. At this 
time the tubers are examined in order to determine their relatiye 
freedom from external and internal diseases, their conformity to the 
type of the variety they represent, and their general desirability for 
seed purposes. The average acre yield of the crop is also considered, 
A low yield disqualifies such stock for seed purposes. 

Certified seed necessarily commands a considerable premium over 
that which has not been inspected, but the extra cost is slight as 
compared to the increased yields which may be expected from the 
use of good seed and the crop insurance which it affords: 


Fic, 6,—A good specimen of the Early Ohio potato as grown at Presque Isle, Me, 


SEED DISINFECTION 


The disinfection of seed prior to planting it should be regarded as 
a necessary part of the operations involved in potato culture, at 
least in regions in which the soil is not generally infested with pota- 
to-scab and black-scurf (Rhizoctonia) organisms. Aside from the 
labor involved the cost of the treatment is comparatively slight. 
The treatment consists in immersing the uncut seed in a solution of 
formaldehyde or corrosive sublimate from 114 to 2 hours. These so- 
lutions should be made up according to the following formulas and 
the potatoes treated as suggested : 

Formaldehyde treatment.—Add 1 pint of formalin to 30 gallons of water. 


Soak the potatoes in this solution from 1% to 2 hours. Remove and spread 
them out to dry on a disinfected floor or in disinfected receptacles. 
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Corrosive-sublimate treatment.’-—Dissolve 4 ounces of mercuric chloride 
(corrosive sublimate) in 30 gallons of water. Soak the potatoes as in the 
receding treatment and dry in the same manner. 

Hot-formaldehyde treatment—Although the hot-formaldehyde treatment is 
a more recent method of seed-potato disinfection it may now be considered 
as well out of the experimental stage and worthy of more general adoption. 
It differs from the old method in that 2 pints instead of 1 pint of formalin are 
added to each 30 gallons of water and that the solution is heated. The original 
recommendation was to maintain the solution at a temperature ranging from 
118° to 122° F. and to immerse the seed potatoes for about 4 minutes, remove 
and pile them up and cover with an old blanket or canvas for an hour and 
then spread out to dry. The latest recommendation is to maintain the solution 
at a temperature ranging from 124° to 125° F. for about the same period of 
treatment. The higher temperature is regarded as necessary to destroy 
effectively the sclerotia of Rhizoctonia. 


Fic. 7.—A good specimen of the Idaho Rural potato as grown at Jerome, Idaho 


The corrosive-sublimate treatment is the most troublesome one 
to use and is also the most expensive, but it is the most effective 
against the black scurf; therefore it is recommended for the treat- 
ment of tubers showing such infection. 

For scab disinfection alone the formaldehyde treatment is to be 
preferred, because formaldehyde is a nonpoisonous substance readily 
diluted with water; it can be used in metal as well as wooden con- 


* Mercurie chloride dissolves very slowly in cold water, but rather quickly in hot water. 
It is desirable, therefore, to dissolve the crystals in a small quantity of hot water and 
then add sufficient water to make the required volume. Only wooden or earthen vessels 
Should be used. The solution is very poisonous if taken internally; therefore great care 
must be taken to keep animals from drinking it. The same solution should not be used 
more than four times, as its strength rapidly decreases, 
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tainers, and it does not lose its strength, thus permitting the treating 
of larger quantities of potatoes in a given volume of solution. — 

In addition to the disinfectants mentioned, certain organic mer- 
cury compounds now available are gradually coming into favor, 
largely, it is believed, because of the ease of applying them. The 
treatment consists in dipping the tubers or cut seed into the mercury 
solution, merely taking the precaution of insuring thorough contac 
of the entire surface of the potatoes with the liquid. The organic 
mercury treatment is somewhat more expensive, so far as materials 
are concerned, than the first two mentioned. 


CUTTING THE SEED 


Most seed potatoes are cut by hand rather than with automatic 
seed cutters, but the continued improvement of these automatic seed- 
cutting devices is causing a tendency toward an increase in their 
use in spite of the fact that the work they do is not so satisfactory 
as the work done by hand. No automatic seed-potato cutter which 
has yet been devised is able to distinguish between weak eyes, strong 

eyes, or no eyes at all in a seed 
piece; hence a certain percent- 
age of seed pieces cut by the 
machine will not produce 
plants, or if they do, the plants 
will be weak. On the other 
hand all seed pieces which have 
been carefully and_ properly 
cut by hand will contain one or 
more strong eyes. (Figs. 8 
to 12.) 

The tuber should be cut in 
such a fashion as to produce 
blocky seed pieces rather than 
wedge-shaped pieces. The ad- 
vantage of the blocky seed 
piece is that it is handled better 
in the planter and is less likely 

4} to dry out or to decay in the 
Fic. 8.—Irish Cobbler seed potato weighing ground if weather conditions 
re are unfavorable. 

It is generally desirable to use a seed piece of liberal size, weighing 
from 114 to 1% or 2 ounces. As a rule, such a seed piece will con- 
tain from one to three eyes. A 3 to 4 ounce tuber cut into two pieces 
or into three pieces if it weighs 4 ounces has given very satisfactory 
results. 

As a rule potato growers arrange to cut their seed potatoes at 
about the time when they are required for planting, but some growers 
who have large acreages or who are limited in the time and labor 
required in preparing the potatoes for planting, have found it more 
economical as well as more convenient to cut their seed potatoes in 
advance of the time for planting, and when other farm tasks are not 
so pressing as during the potato-planting season. When this prac- 
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tice is followed care must be taken in handling the freshly cut seed 
in order to avoid injury from overheating until it is thoroughly 
cured; that is, until the cut surfaces become dry. The healing-over 
process is greatly hastened by subjecting the cut, seed to a temperature 
of 60° F. and a fairly high humidity. Under these conditions the 
cut surfaces will thoroughly heal over in from 7 to 10 days. How- 
ever handled, they should be turned over once or twice during 
the first 24 hours and once during each of the two following days, 
after which, depending somewhat on the weather, of course, the cut 
surfaces are sufficiently dry for the seed pieces to be stored in sacks, 
barrels, or bins until needed for planting. Some growers prefer to 
handle their seed in this manner rather than to cut it as needed, 
claiming that they obtain much better results. But whatever the 
method adopted it is important to remember that if the weather is 
warm freshly cut seed develops heat very rapidly and that, under 
these conditions, its vitality is quickly injured. Many a poor stand 
has been attributed to seed of poor quality when it was the direct 
result of the improper handling of the cut seed. 





















Fic. 9.—The halved pieces of the 3-ounce tuber shown in Figure 8, giving 11%-ounce 
seed pieces 


RATE OF PLANTING 


The rate or distance of. planting is largely determined by the 
natural fertility of the land, its moisture-holding capacity, the supply 
of available plant food which is to be applied to the crop, and the 
variety grown. In Aroostook County, Me., early varieties, such as 
the Irish Cobbler, Triumph, and Early Rose, are usually planted in 
rows from 32 to 84 inches apart and from 8 to 12 inches apart in the 
row. The Green Mountain, which is the leading late variety of that 
region, is planted in rows from 34 to 36 inches apart and the plants 
in the row 10 to 14 or more inches apart, depending on the size of 
the seed piece used. Table 3 shows the number of seed pieces 
required for an acre when planted at different distances. A study 
of the data presented in this table shows that the closest spacing, 30 
by 8 inches, would require 26,136 seed pieces to the acre as compared 
with 14,520 for a spacing of 36 by 12 inches, which is the more com- 
mon planting practice. The wider spacings included in Table 3 are 
not infrequently encountered in the dry-farming sections of the West, 
where the deficiency in moisture makes it impossible to grow potatoes 
successfully at the distances usual in the humid areas of the United 
States. 

A comparison of the two extremes in spacing shows 26,136 seed 
pieces in one and 3,630 in the other, the ratio between the two being 
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1 to 7.2; in other words, the number of seed pieces required to plant 
an acre 30 by 8 inches apart would plant 7.2 acres 48 by 36 inches 
apart. 


TABLE 3.—Number of seed pieces required to plant an acre of potatoes at 
different spacings 


Pieces of potato seed required at stated spacing distances (number) 


| 
| 


18 inches | 24 inches | 36 inches 


20, 909 17, 424 14,935 | 13, 068 11,616 | 8,712 5, 808 
001 | 
| 


30 inches.............| 26,136 

32 inches -- 24, 502 19, 602 16, 335 y 12, 251 10, 890 | 8, 168 5, 445 

34 inches - aa 23, 061 18, 449 15, 374 13, 17: 11, 531 10, 249 | 7, 687 5, 125 

36 inches - - -_ _- | 7 17, 424 14, 520 12, 446 10, 890 9, 680 | 7, 260 4, 840 

42 inches a , 66 14, 935 12, 446 10, 668 | 9,334 | 8,297] 6,223 4, 149 

8 inohes............. 13, 068 10, 890 9, 334 | 8, 168 | 7, 260 | 5, 445 3, 630 
| 


The number of bushels of seed employed in planting an acre of 
anti varies considerably in different parts of the country. 
Roughly stated, the quantity actually used varies from 5 to 20 


Fic. 10.—One of the halved pieces quartered, giving a %-ounce seed piece. Com- 
pare with Figure 9 


bushels per acre. There are occasional growers who use as many as 
30 bushels of seed to the acre. The southern truck grower as a rule 
uses the smaller quantities of seed potatoes for the reason that he is 
generally obliged to pay a high price for seed stock. The high price 
is caused by the fact that he is at a considerable distance from the 
source of production of the seed and by the fact that he must have 
it delivered during the winter season when it must be protected 
from damage by cold while it is in shipment. In Aroostook County, 
Me., the common practice is to plant from 5 to 6 barrels of seed per 
acre, or from 825 to 990 pounds (13.7 to 16.5 bushels). In order 
to afford a ready reference to the actual quantity of seed required 
to plant an acre with seed pieces of definite weights at a given dis- 
tance between plants, Table 4 has been prepared to cover seed pieces 
ranging from half an ounce to 2 ounces in weight. It will be noted 
that plantings made at close intervals with seed pieces ranging from 
144 to 2 ounces require quantities of seed very greatly in excess of 
those ordinarily used. On land well supplied with organic matter, 
an abundant supply of available plant food, and moisture, the use of 
large-sized pieces or whole tubers from 114 to 2 ounces in weight will 
usually prove a profitable investment. 
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A safe general rule to follow in planting potatoes is to increase or 
decrease the distance between the rows, as well as the hills, in accord- 
ance with the size of the seed piece used, the variety grown, the fer- 
tility of the soil, its moisture-holding capacity, and the aver age nor- 
mal rainfall that may be expected when the plants are developing 
their tubers. The nearer the soil and weather conditions approach 
the ideal, the larger the seed piece and the closer the planting. 
Early -maturing varieties may be planted more closely than late- 
maturing sorts, because the plants, as a rule, do not grow as large. 

A study of Table 4 discloses the fact that the quantity of seed 
required for planting an acre of potatoes with 2-ounce pieces at a 
spacing of 30 by 8 inches is more than 54 bushels. When the spac- 
ing in ‘the row is doubled—that i is, made 30 by 16 inches—only half 
this quantity will be required. It is believed that when seed pieces 


lic, 11,—First step in cutting a large-sized Green Mountain tuber into seed pieces 


averaging 2 ounces in weight are used, a spacing of 12 to 14 inches 
may be expected to give better results than 10 to 12 inches. In 
other words, the spacing of the plants in the row is to a large extent 
governed by the size of the seed piece used. It should further be 
remembered that in the semiarid regions of the West, where a mois- 
ture deficiency is almost certain to occur, wider spacing must be 
practiced than in the humid sections of the East. 

In northern Maine, where large acreages of potatoes are grown for 
seed, many growers make a practice of planting Irish C obbler seed 
ome es 32 by 8 or 82 by 10 inches apart. Such spacing, according to 

able 3, will require 24,502 and 19,602 seed pieces, respectively, 
for an acre. By referring to Table "4 it is found that with seed 
pieces averaging one-half ounce in w eight and spaced 34 by 8 inches, 
it will require ‘12 bushels and with 34-ounce seed pieces 18 bushels 
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to plant an acre. When seed pieces of the same size are spaced 34 
by 10 inches, the quantities required are 9.6 and 14.4 bushels, re. 
spectively. As has been previously stated, the practice in northern 
Maine is to plant from 5 to 6 barrels of seed per acre, or 13.75 to 
16.5 bushels, respectively, which would indicate that the average 
seed piece used by the Maine potato grower is approximately three- 
fourths ounce in weight. It is believed that better results would 
be secured if larger sized seed pieces were used. 


TABLE 4.—Number of bushels of potatoes required to plant an acre at different 
spacings with seed pieces of various sizes 


————$—— + — —_—____ te 


Seed required, the average weight of seed pieces used being as given 
(bushels) 


Spacing of rows and seed pieces |__- = E ii lincsdtnenagidkiinigbats 


¥ ounce | % ounce | 1 ounce /|114 ounces}114 ounces! 134 ounces 3 ounces 


Rows 30 inches apart: 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing - - -- 
16-inch spacing - - 
18-inch spacing 
24-inch spacing - - 
36-inch spacing - - 

Rows 32 inches apart 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 

Rows 34 inches apart: 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 

Rows 36 inches apart: 
8-inch spacing 
10-inch spacing 
12-inch spacing 
14-inch spacing 
16-inch spacing 
18-inch spacing 
24-inch spacing 
36-inch spacing 

Rows 42 inches apart: 
18-inch spacing 
24-inch spacing 
30-inch spacing 
36-inch spacing 

Rows 48 inches apart: 
18-inch spacing 
24-inch spacing 
30-inch spacing - - 
36-inch spacing 
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PLANTERS 


In most commercial potato-producing regions in the North and 
West, horse-drawn machine planters are extensively used. There are 
some localities, however, where hand planters are still in use. The 
machine planters are of two general types, the picker and the two- 
man type. The picker type of machine requires but one man to 
operate it. The seed pieces are picked up by forks attached to a 
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revolving vertical disk which passes through a compartment contain- 
ing the cut seed. The seed piece thus picked up by each fork is 
stripped off as it passes between two fingerlike attachments and falls 
into the dropping tube. Accuracy in planting is largely dependent 
on the uniformity in size and shape of the seed pieces used. 

In the operation of the two-man planter the seed pieces are raised 
singly from the hopper by a revolving cogged wheel and deposited in 
the pockets of a revolving horizontal disk, which discharges the seed 
piece from each pocket as it passes over the dropping tube. The 
accuracy of this machine is dependent upon the ability of the second 
man, who sits in the rear, to see that each pocket has a seed piece 
and to remove any extra pieces that may be in others. (Fig. 13.) 
With a good man in the rear, this type of machine will plant 100 per 


Fic. 12.—Second and final steps in cutting large tubers into seed pieces when cutting 
to single-eye pieces or as nearly so as possible 


cent perfect, whereas with the picker type if a fork fails to get a seed 
piece or another fork spears two or more pieces there is no one to 
correct these mechanical errors. 

The advantages and disadvantages of the picker and the two-man 
type of planter are as follows: (1) The picker type requires only 
one man to operate it; (2) the picker type being entirely automatic 
in its operation it is possible to drive somewhat faster, thereby plant- 
ing from 1 to 2 more acres a day than the two-man type; but (3) the 
two-man planter insures a somewhat better stand of potatoes than 
the picker type. 

The hand planter has the advantage of being cheap and conse- 
quently within the reach of every grower. On well-prepared sandy 
loam soils an active man can plant an acre or more a a 

Most areas of 1 acre or less will be planted with a hand planter 
or by merely dropping the seed pieces in an open furrow and cover- 
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ing them with the hoe, a cultivator, or plow. For the most part, 
the family supply of potatoes is grown from seed pieces dropped by 
hand rather than with any mechanical device. 


DEPTH OF PLANTING 


There is no general rule as to the depth to plant the seed pieces or 
sets which will give the best results under all conditions. In other 
words, the character of the soil, the season at which the planting is 
done, the method of culture practiced, and the climatic conditions 
likely to prevail during the growth of the plant are the determining 
factors. For example, on heavy cold soil the depth should not be 
more than 3 or 4 inches if level culture is to be practiced, or 2 to 3 
inches if the ridge method is followed, whereas on a light sandy loam 


Fic, 13.—A 2-man planter. This particular planter does not have a fertilizer-dis- 
tributing attachment 


soil, which is likely to be deficient in moisture, a depth of 4 to 6 
inches will prove more satisfactory for level culture and 3 or 4 inches 
for ridge culture. Each grower must regulate the depth of planting 
to conform to his own peculiar conditions. It must be remembered 
that in very early planting the depth should be less than in late 
planting, because the ground is colder and the crop is less likely to 
suffer from heat or drought. 


LEVEL OR RIDGE CULTURE 


Broadly speaking, but two systems of culture are practiced in the 
areas producing late potatoes in the United States, viz, the level and 
the ridge. The system followed is determined to a large extent by 
the seasonal conditions which normally prevail in a given part of the 
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country during the growing period of the plant and particularly 
during the latter portion of the season. If the period in which the 
plants are developing tubers is likely to be hot and dry, level culture 
should be practiced, but if the reverse is true ridge culture may give 
better results. Another controlling factor is that of the weather at 
the time of harvesting the crop. Where rainy weather may be ex- 

cted, the ridge system will prove most satisfactory, because the 
land dries out quicker, thereby making harvesting operations pos- 
sible, when under level culture the digging of the crop might be 
seriously delayed. 

In general, the ridge system of culture is largely confined to 
Maine, western New Yor k, and those irrigated sections of the West 
where it is necessary to provide furrows in which to run the irriga- 
tion water. Throughout Michigan, Wisconsin, Iowa, and Minnesota 
the level system of culture is commonly practiced. 
















CULTIVATION 







The main objects of cultivation are to destroy weeds, conserve 
moisture, liberate plant food, aerate the soil, and, in consequence of 
keeping it in a loose, friable condition, to encourage root action. 
The prevention of weed growth may be very greatly facilitated by 
harrowing with a spike-tooth harrow lengthwise of the rows a week 
or 10 days after planting, or if the surface of the soil has not been 
compacted a weeder may be used with almost equally good results. 
This operation should be repeated as often as may be necessary to 
subdue weed growth or to maintain an earth mulch until after the 
plants are well above ground. If a harrow is used when the plants 
are coming up, it should be one which is so constructed as to permit 
slanting the teeth backward; otherwise the plants may be injured 
seriously. When the plants are sufficiently developed to define the 
rows the soil between them should be cultivated as deeply as possible, 
care, of course, being taken not to cause the plants injury through 
root pruning. The next and each subsequent cultivation should ‘be 
shallower than the preceding one and farther and farther away 
from the plants. Whether the implement used be a shovel plow, 
horse hoe, or a one or two horse cultivator, it should be adjusted so 
as to throw some soil toward the plants, the object being to keep 
the surface of the soil stirred or covered with loose soil in order to 
conserve moisture and prevent weed growth. (Figs. 14 and 15.) 
With the ridge system cultivation can be continued later than 
where level culture is practiced, because in the former case the roots 
of the potato plants are very largely, if not wholly, confined to the 
ridged earth, and the furrow between may therefore be cultivated 
with more or less impunity and slight quantities of soil “ winged ” 
toward the plants. On the other hand, in level cultivation the roots 
soon spread out through the soil between the rows, making cultiva- 
tion a rather hazardous practice on account of the almost certain 
heavy root pruning and consequent injury to the crop that inevi- 
tably results. Careless cultivation or its continuance too late in 
the season has been responsible for many a poor yield. A single 
cultivation when the soil is well filled with roots may, in the ab- 
sence of a rain soon after cultivation, reduce the yield fully one-half. 
It is important, therefore, that the cultivation of the potato shall 
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be intelligently performed to the end that the crop may receive the 
maximum benefit and minimum amount of injury from it. The aim 
should be to give as thorough tillage as possible in the early devel- 
opment of the nae so as to afford the most favorable conditions for 
the completion of the growth of plants and tubers. As a rule, 
cultivation should cease soon after the tubers have set. (Fig. 16.) 


SPRAYING 


The object of spraying the potato plant is to protect its foliage 
from injury resulting from attacks of fungous diseases and insect 
enemies. 

The principal fungous diseases of the foliage which can be con- 
trolled by spraying with a fungicide are the early and late blights, 
The former is generally more prevalent and causes greater injury 


Fic, 14.—First cultivation and horse hoving of the potato crop in Aroostook County, 
Me., June 5, 1918 


to the potato crop of the Middle West than in the East. Both the 
early and the late blights are capable of attacking the foliage, stem, 
and tuber of the plant, but ker certain conditions they may not 
actually infect the tuber, though causing a decided reduction in yield 
whenever any considerable portion of the foliage is affected. 

The early blight is not as easily or as completely controlled by 
applications of fungicides as the late blight. Thus far, Bordeaux 
mixture is the most efficient agency for the control of these two 
diseases. 

The time and frequency of applying Bordeaux mixture are largely 
determined by the character of the season and the section of country 
in which the crop is being grown. Late blight, for example, seldom 
causes injury to the potato crop of the Middle West, except in the 
northern portion of the States east of the Mississippi River, and as 
a rule these States do not suffer from this fungous disease until 
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rather late in the growing season. In a measure the same statement 
js true of the early blight, especially with reference to the time of 
its development, but it does not apply as regards the infrequency of 
its attack, because it is usually prevalent, to some extent at least, 
ractically every season. Owing to the above conditions and to a 
ater date of planting in many of these areas it is not necessary to 
begin spraying for fungous diseases as early in the season as is done 
jn some portions of the East where both the early and late blights 
may appear much earlier. This is particularly true with respect to 
the early blight, which on varieties planted for early marketing may 
attack the foliage the latter part of June or early in July. Gener- 
ally speaking, few, if any, commercial growers spray their potato 
plants primarily for the purpose of controlling the early blight. 
Spraying is only general in localities in which the late blight occurs 


Fic. 15.—Ridging the soil over the potato plants with a disk horse hoe in Aroostook 
County, Me., June 5, 1918 


with more or less regularity. It should begin in the northern New 
England States early in July. In other sections, where the crop is 
planted later, it may be deferred somewhat. 

The chief insect pests of the potato which prey upon the foliage 
are the Colorado potato beetle, the potato flea beetle, the potato leaf- 
hopper, and certain plant lice. The first two are leaf-eating and the 
last ones are sucking insects. 

The Colorado potato beetle is readily controlled by spraying the 
foliage with some form of arsenical poison, such as lead arsenate, 
calcium arsenate, zinc arsenite, or Paris green. 

The flea beetle is a much more difficult insect to handle, because it 
consumes less foliage and is not as easily poisoned as the Colorado 
beetle. It is most effectively held in check by keeping the foliage 
well covered with Bordeaux mixture. The potato leafhopper, al- 
though a sucking insect and amenable to the same insecticides as for 
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plant lice, is most effectively controlled by thorough spraying with 
Bordeaux mixture, which acts as a repellent. Plant lice, owing to the 
manner in which they take their food from the plant—that is, by 
sucking its juices—must be dealt with by applying what is known as 
a contact insecticide, such as kerosene emulsion, tobacco extract, or 
whale-oil soap. A proprietary compound sold under a trade name 
which is in reality a strong decoction of nicotine sulphate, is gen. 
erally considered the most satisfactory, as it is the most easily pre. 
pared and applied. 

As a rule, in the late-blight sections the potato grower makes a 
practice of combining with Bordeaux mixture the arsenical poison 
used in destroying the Colorado beetle, thereby providing a more 
efficient protection against the flea beetle, because the leaves when 
covered with Bordeaux mixture are far less appetizing to the latter 


Fie, 16.—A field of Irish Cobbler potatoes in full bloom, Caribou, Me., July, 1914, 
No further cultivation should be given 


pest, and in addition to this the plants are protected against the early 
and late blights. 

The following formula and brief directions are offered for the 
preparation and application of Bordeaux mixture: 


5 pounds of copper sulphate (blue vitriol). 
5 pounds of quicklime or dehydrated lime. 
50 gallons of water. 

Prepare the mixture in the following manner: Dissolve the copper 
sulphate and slake the quicklime in separate wooden or earthen 
vessels in 4 or 5 gallons of water. Dilute each lot to 25 gallons and 
then simultaneously pour them together into a third vessel, stirring 
the mixture vigorously as poured. Strain the mixture carefully 
before it goes into the spray tank, and apply it to the foliage of the 
plants with a spray pump capable of developing a strong pressure, 
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using a nozzle so constructed as to make a very fine and even distri- 
bution of the spray material. A spray-mixing platform with an 
elevated tank greatly lessens the labor involved in_ preparing 
Bordeaux mixture and in filling the spray tank. (Fig. 17.) 

The object of spraying is to cover the foliage with the fungicide 
or insecticide so thoroughly as to preclude the possibility of fungous 
or insect pests causing any material injury to the plants. In addi- 
tion to this, usually an indirect advantage is derived from spraying 
which is very often lost sight of. This is that well-sprayed plants 
seem to suffer very much less foliage injury from tipburn than 
unsprayed plants. It is claimed by some that the copper contained 
in the Bordeaux mixture serves as a stimulant to the plant, but 
however that may be, it has been many times demonstrated that in 


Fic, 17.—Spray-mixing outfit used by the United States Department of Agriculture 
ou Aroostook Farm, Presque Isle, Me. The pump is operated by a gasoline engine 


seasons in which a long period of drought or heat has occurred the 
foliage of the sprayed plants suffers much less than the unsprayed 
ones, and the resultant yields are sufficiently greater, as a rule, to more 
than repay the grower for the cost of spraying.” 

Where late blight is likely to occur, potatoes in the home garden 
may be protected by dusting them with dry Bordeaux mixture or 
some proprietary fungicide. Where insect protection alone is neces- 
sary, a mixture of dehydrated lime and Paris green at the rate of 1 
pound of poison to 20 pounds of lime may be dusted over the plants. 
Used in liquid form, the milk of lime should be added to it to prevent 
injury. Dry materials may be applied with a dust-distributing can, 


*For further information on the control of fungous diseases and insect pests of the 
potato, see Farmers’ Bulletins 1371, Diseases and Insects of Garden Vegetables, and 1367, 
Control of Potato Tuber Diseases. 
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or even by placing them in a cheesecloth bag and shaking over the 
plants. Liquid applications on a small plot may be made with g 
watering can or garden atomizer. 


HARVESTING THE CROP 


The harvesting season for the late crop of potatoes begins in Sep. 
tember in the New England States and ends in November in the 
Middle West. 

Except where a relatively small acreage is grown, the crop is 
harvested with an elevator type of digger. Where smaller areas are 
devoted to potato culture a simple plowlike digger may serve to 
harvest the crop. When this type of digger is provided with a 
device for rocking or agitating the fingerlike attachment in the rear, 


Fic, 18,—The elevator type of digger, which in the New England States is usually 
operated with a pair of horses 


which is designed to separate the tubers from the soil, fairly good 
work is done and the machine proves to be a very satisfactory substi- 
tute for the more expensive elevator digger. 

Small areas are often harvested by the use of the ordinary turning 
plow for lifting the tubers out of the ground or by using a spading 
fork; in fact, a fork is exclusively used when selecting hills from 
which to start the seed patch. 

The potato digger usually is operated with two horses in the New 
England regions, whereas in the West three or four horses are 
required to haul the machine when actually engaged in digging. 
These differences in horsepower requirements are largely due to the 
character of the soil on which the crop is grown and the system of 
culture practiced. A few years ago elevator diggers were placed on 
the market, the machinery of which is driven by a small gasoline 
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engine mounted on the digger, which simply operates the carrier 
and the vine-clearing device, the machine itself being hauled by two 
horses. This necessarily lightens the draft of the machine materially 
and makes it possible to dig a larger acreage. On the other hand, it 
adds very greatly to the first cost of the machine, and its use is 
not likely to become very general except with the larger growers in 
those regions in which the digger is operated with two horses. 
(Figs. 18 and 19.) 

In Maine the tubers are gathered in wooden splint baskets, from 
which they are dumped into barrels and hauled to the storage house 
or shipping point. The empty barrels in either case are returned 
to the field. In western New York and in Michigan and Wisconsin 


Fic, 19.—In the Central West and West three or four horses are generally used to 
haul the potato digger 


it is quite generally the custom to gather the tubers in slatted crates, 
in which they are hauled direct to the shipping point or to the storage 
house. This method is considered much more satisfactory than that 
practiced in Maine, because it reduces the chance of rough handling, 
especially when the picker empties the first basket which goes into 
the barrel. The usual custom is to dump the potatoes into the barrel 
without making any pretense of tipping it in order to break the force 
of the fall. The injurious effect of such rough handling, especially if 
the tubers are somewhat immature, can be readily appreciated. Much 
of this injury could be avoided if a little care were taken in emptying 
the first two or three baskets by tipping the barrel or lowering the 
basket into the barrel before emptying it. In western Minnesota 
and points west of that territory the tubers are gathered in wire 
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baskets, from which they are either thrown on the grader, screened, 
and put in 2-bushel sacks or from two to three baskets are emptied 
into each sack, which is then hauled to the storage house without 
tying (figs. 20 and 21), the grading in the latter case being done 
in the storage house as the crop is marketed. 

In the East little grading is done in the field other than leaving 
the very small, scabby, diseased, sunburned, or badly cut tubers on 
the ground, to be gathered up later for starch making or for stock 
feed. Little, if any, greater care is exercised in this respect where 
the crop is sold directly from the field. 


FIELD SIZING 


Field sizing is most commonly practiced in the potato-producing 
districts of the West. The method generally followed there is to 
mount the potato sizer on metal or wooden runners, and to have it 





Fig, 20.—Hauling potatoes from the field in untied sacks from which they are emptied 
directly into the storage house. Greeley, Colo. 


hauled back and forth across the field, following the pickers as they 
move up and down the rows. One or two horses are required to 
haul the sizer. (Fig. 22.) Usually one operator of the sizer can 
size and sack potatoes as fast as they are gathered by three pickers. 
This method of operation makes it possible to pick up all the sound 
tubers of the crop at a single operation. The sizer is a device which 
screens and separates the potatoes into two sizes. The task of the 
operator who manipulates the machine is to remove all of the sun- 
burned, diseased, and badly cut or bruised tubers as they pass over 
the screen. Such tubers go into the culls while the remainder are 
sacked for market or storage. 


STORAGE 


In all regions where late potatoes are produced on a commercial 
scale the problem of storage is an important one, as it is physically 
impossible as well as economically undesirable to attempt to market 
the entire crop in the autumn immediately after it is harvested. The 
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only way in which the potatoes can be handled successfully so as to 
insure a uniform supply throughout the winter is to provide sufli- 
cient storage on the farm or at the shipping station for 65 to 75 per 
cent of the total crop. Every commercial grower should make such 
provisions as may be necessary to care for at least 75 per cent of his 
crop, and he would often find it convenient to be able to store all of 
his crop. Various types of storage places may be employed, such as 
pits, cheaply or substantially constructed dugouts, cellar pits where 
the houses have straw and earth covered roofs such as may be found 
in the arid or semiarid regions of the West, or a similar type with 
water-tight roof which is in common use in the Middle West and 
some portions of the East, or the more expensive type of house such 
as one finds in Maine. Each grower must determine for himself 
which of these types of storage house is within his means and best 
meets his requirements, 


Fig. 21,—Hauling potatoes from the field to the storage house in untied sacks. 
Sabin, Minn. 


For further information as to details of construction and other 
matters pertaining to storage houses, see Farmers’ Bulletin 847. 

The requirements for the successful storage of potatoes may be 
stated as follows: 


(1) The tubers must be protected from extremes of cold and heat. A tem- 
perature ranging from 38° to 40° F. is considered satisfactory. 

(2) Sufficient ventilation must be provided to remove foul air and excess 
moisture. 

(3) The storage house must be so constructed as to make it possible to ex- 
clude the light, as the table quality of potatoes quickly deteriorates in the light. 

(4) The tubers should be dry and reasonably free from dirt when put into 
storage. An excess of moisture or of soil increases the amount of heat gener- 
ated in a newly stored pile of potatoes. The soil tends to close up the spaces 
between the tubers, thus cutting off air circulation and helping to retain heat 
that would otherwise escape. 

(5) All diseased, badly cut, or bruised tubers should be removed from the 
crop before putting it into storage. 

(6) It is not advisable to store potatoes at a greater depth than 5 or 6 feet, 
and the floor dimensions of the bin should not be greater than 12 by 12 feet 
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unless provided with a series of ventilating shafts for the escape of moisture 
and heat. Ventilated division walls and floors are also desirable.* 

It is a common practice for commercial growers and shippers to 
store potatoes in bins to a depth of 10 to 15 feet. This is almost 
certain to entail a much heavier shrinkage loss than when stored at 
a depth of not more than 6 feet. The heavier shrinkage is the result 
of the greater degree of heat generated by a large pile of potatoes, 
which results in a higher moisture loss as well as a heavier loss from 
decay, as it is well known that heat and moisture are both conducive 
to the development of organisms causing tuber rots. Frequently 
the losses sustained when potatoes are stored under the conditions 
just mentioned may reach 25 per cent, and where care has not been 
exercised in rigidly removing all diseased tubers before storing the 
crop the loss may exceed that figure. 
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Fic, 22.—Grading or sizing potatoes in the field. Jerome, Idaho 
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Potatoes stored throughout the winter season under conditions 
meeting the requirements suggested above should not sustain an 
actual loss in storage of more than 5 per cent, and under exception- 
ally good conditions it may be as low as 3 or 4 per cent. Assuming 
that 5 per cent represents the average loss under good storage con- 
ditions and that 20 per cent would be a fair average allowance under 
poor conditions, the actual monetary loss sustained by the grower or 
dealer on 300,000 pounds of potatoes would in the one case be 15,000 
pounds and in the other 60,000 pounds, or expressed in dollars on a 
basis of $1 per hundredweight a loss of $150 under good and of $600 
under poor storage conditions. Besides this, there is an additional 
loss in storing potatoes to a depth of 10 to 15 feet which is not 
usually taken into consideration, and that is the mechanical injury 
through the cracking and bruising of the tubers at the bottom of the 
pile due to the great weight of the potatoes on top. 
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®Stuart, William. POTATO STORAGE AND STORAGD HOUSES. U.S. Dept. of Agr., Farmers’ 
Bul. 847, 27 p. 1917. 
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SUMMARY 


(1) About 85 per cent of the potatoes of the United States are 
grown as a late or main crop. 

(2) The potato is essentially a cool-loving plant; hence its pro- 
duction is confined very largely to the cooler portions of the world. 

(3) Although the potato thrives best on sandy, gravelly, or clayey 
loam soils, it is probably as cosmopolitan in its soil requirements as 
any other agricultural plant. 

(4) Potatoes are most successfully and economically produced on 
land on which a definite crop rotation is practiced. Tantaoen 
crops, such as clover or alfalfa, are the best preparatory crops. 

(5) Thorough preparation of the land is essential if a heavy crop 
is to be secured. 

(6) The potato must have an abundant supply of available plant 
food in order to produce a maximum crop. Farm manures are 
valuable but are not well balanced; they give the best results when 
supplemented by an application of commercial fertilizer containing 
a relatively low percentage of nitrogen and potash and a high per- 
centage of phosphorus. 

(7) The Green Mountain and Rural varieties are the leading late 
or main-crop potatoes in the northeastern United States, and the 
Charles Downing (Idaho Rural) and Burbank varieties in the West. 

(8) The date of planting should be governed by the character of 
the growing season. In northern regions, where the season is short, 
there is little, if any, choice left to the grower other than to plant as 
soon as it is considered safe from late _— frosts. Where the 
growing season is longer than is required for the complete maturity 
of the potato, planting should be delayed if by so doing the period 
of tuber formation can be deferred until after the passage of a hot, 
dry period. 

(9) The use of good seed is necessary if large yields are to be 
obtained. 

(10) A liberal use of seed is advisable. Seed pieces weighing 114 
to 114 or 2 ounces are preferable to smaller ones. 

(11) Maximum yields can not be obtained if the rows are spaced 
too far apart or the distance between the plants in the row is too 
great. 

(12) The two-man type of planter when properly operated in- 
sures a better stand than the picker type, but is somewhat more 
costly to operate. 

(13) Whether the level or ridge system of culture is preferable 
is determined largely by climatic conditions. In irrigated regions 
ridging is necessary for the proper distribution of the water. 

(14) Thorough cultivation of the potato crop is essential to a 
profitable yield. 

(15) Spraying the growing plants is necessary for their proper 
protection from insect pests and fungous diseases. 

(16) In the strictly potato-producing regions of the United States 
the crop is harvested with the elevator type of digger. 

(17) There is considerable lack of uniformity in the areas of the 
United States producing late potatoes with respect to the packages 
or containers used in handling the crop. 

(18) A good potato storage house is almost a necessity if maxi- 
mum returns from the crop are to be obtained. 











ORGANIZATION OF THE UNITED STATES DEPARTMENT OF AGRICULTURE 
WHEN THIS PUBLICATION WAS LAST PRINTED 


Secretary of Agriculture Henry A. WALLACE. 
Assistant Secretary Rexrorp G. TuGWELL. 
Director of Scientific Work_........--.-.--.. A. F. Woops. 
Director of Extension Work C. W. WARBURTON. 
Director of Personnel and Business Adminis- W. W. STOCKBERGER. 

tration. 
Director of Information.........---------- M. S. E1sENHOWER. 
Solicitor Seto THOMAS. 
Bureau of Agricultural Economics Nits A. Ousen, Chief. 
Bureau of Agricultural Engineering...-.... 8. H. McCrory, Chief. 
Bureau of Animal Industry -- -- -- - _.--- JoHN R. Mouter, Chief. 
Bureau of Biological Survey Pau G. Repineton, Chief. 
Bureau of Chemistry and Soils H. G. Knicut, Chief. 
Office of Cooperative Extension Work___----- C. B. Smiru, Chief. 
Bureau of Dairy Industry O. E. Resp, Chief. 
Bureau of Entomology C. L. Maruatt, Chief. 
Office of Experiment Stations James T. JARDINE, Chief. 
Food and Drug Administration Water G. CamMpBELL, Chief. 
Forest Service R. Y. Stuart, Chief. 
Grain Futures Administration J. W. T. Duvet, Chief. 
Bureau of Home Economics. __.-.--------- Louise STANLEY, Chief. 
Library CLARIBEL R. BARNETT, Librarian. 
Bureau of Plant Industry__.-.-_----- ----. Witui1am A. Taytor, Chief. 
Bureau of Plant Quarantine Ler A. Strona, Chief. 
Bureau of Public Roads Tuomas H. MacDona .p, Chief. 
Weather Bureau CuarLes F. Marvin, Chief. 


34 


U.S. GOVERNMENT PRINTING OFFICE: 1933 


For sale by the Superintendent of Documents, Washington, D.C. - - - - - Price5 cents 








a serene var mco | 
U. SMT SAINTE OF He 
PRE OCH IU) aoe a 


it Pe einer 


ea in ; Pe * od 
ss 2 s Pi she v 3 re 
‘3 od € Bees ae. ee Pe 
ea on a he! 
i we be Preece ted: 
gu a ta NT 


PRODUCTION of te 
LAT E ox MAIN-CROP 
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a. IMPORTANCE of the potato for table use is 
not generally realized by the consumer. The 
potato stands second only to wheat as a human food. 

The potato industry resolves itself into the produc- 
tion of an early, an intermediate, and a late or main 
crop. The first two are normally marketed as soon 
as harvested, but if prices are unsatisfactory and 
the demand weak the harvesting and marketing of 
the later intermediate crop may overlap those of the 
late or main crop. Normally only about one-third 
of the late or main crop is moved to the consuming 
centers when harvested, the remainder being stored 
as a reserve supply for winter and spring use. 


Imp 


The early or truck crop is grown in the South, 
and the late or main crop is produced almost ex- 
clusively in the North and constitutes about 85 per 
cent of the total potato crop of the country. 
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The essentials for the production of a maximum 
crop of potatoes are good soil properly prepared, an 
ample supply of available plant food, high-grade 
seed of a suitable variety used liberally, careful till- 
age, and thorough spraying to protect the foliage 
from insect and fungous enemies. 
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A maximum return from the crop after its pro- 
duction is dependent upon the care with which the 
potatoes are harvested, stored, graded, and sacked, 
and the ability of the grower to sell at the most 
advantageous time and in the best markets. 
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The information contained in this bulletin is 
primarily intended for the potato growers of the 
northeastern United States. Information relative to 
potato growing in the far Western States is con- 
tained in Farmers’ Bulletin 1639, Potato Production 
in the Far Western States. 
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IMPORTANCE OF THE CROP 


ATE OR MAIN-CROP potatoes comprise about 85 per cent of 

the total potato crop of the country, which is divided into the 
early or truck crop, confined to the South, and the later or main 
crop grown very largely in the North. Production of the late or 
main crop is, therefore, correspondingly more important than that 
of the early crop. 










THE POTATO A NORTHERN CROP 





Though the production of late-crop potatoes is not wholly confined 
to the North, it is in reality very largely restricted to the northern 
tier of States. This is by no means an accidental circumstance, as it 
isa well-recognized fact that the potato does best in regions where 
the summer temperatures are relatively low and where irrigation 
water is available or the annual rainfall is ample and reasonably well 
distributed throughout the growing period. Such climatic conditions 
prevail to a large extent in the northeastern portion of the United 
States and in some of the more elevated portions of the West. Lati- 
tude and altitude, to a considerable degree, govern potato growing in 
the North and West. Location coupled with suitable climatic condi- 
tions determines the extent of the crop in any given State. Thus, the 
principal potato-producing States are New York, Minnesota, Wis- 
consin, Michigan, Maine,,and Pennsylvania. These six States during 
the years 1925 to 1929 produced 164276,000 bushels of an average 
production for the entire country of 348,401,600 bushels, or over 47.5 
per cent of the total crop. In the 5-year period 1930 to 1934, the 
same States averaged 170,832,000 bushels of an average United States 
production of 353,809,000 bushels, or nearly 48.3 per cent of the total 
crop and 59.9 per cent of the late crop. The relative production 
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of these six States is graphically represented in Figure 1, in which 
the two 5-year periods are compared. 

It would be misleading, of course, to assume that because Maine. 
New York, Pennsylvania, Michigan, Wisconsin, and Minnesota pro- 
duced approximately 59.9 per cent of the total crop in the 30 late. 
potato-producing States, they are necessarily better adapted to potato 
growing than Colorado, Idaho, or any of the other group of North- 
ern States. The real reason is that they are better located with 
respect to the large consuming centers of the United States. 

This statement is amply substantiated by the data presented in 

lable 1, which gives the average rank and production per acre for 
the two 5-year periods, 


164, 276, — BUSHELS 
0 WELL, 47.2 PERCENT 
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1930 |kMnll]yvE"“yx”= iLL, *8.3 PERCENT 


TO 4 353,809,000 BUSH ELS 
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Fic. 1.—Diagram showing the comparative production of potatoes in the six prin 
cipal potato-producing States and in the entire United States for the two 5-year 
periods, 1925 to 1929 and 1930 to 1954 


TasLe 1.—Comparison of the rank and acre production of potatoes in the 30 late- 
potao-producing States, 1925-29 and 1930-34 } 


Average ac Average ac 
Rank erage acre Rank Average acre 
yields yields 


1925 | 1930] 1925 | 1930 ees 1925 | 1930 | 1925 | 1930 
to to to to |] | to to to to 
1929 | 1934] 1929 | 1934 | 1929 | 1934 | 1920 | 1934 


Bushels| Bushels Bushels Bushels 

253.9 271.4 || Montana---- } ‘ 117. § 

198.2} 216, | Wisconsin. - -- 17 104. 4 | 
209. ve Massachusetts | 102.6 


Maine... 
Idaho. 
California 
Washington 
Colorado 
Utah- 
Nevada - - 
New Hampshire _-- 
Rhode Island 
Vermont 
Connecticut 
Pennsylvania 
Oregon 
Wyoming- 
New York 

| The data were obtained from the revised figures of the Bureau of Agricultural Economics, as were als0 
the figures on which the graphic chart is based and the percentage figures. 
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The striking variation in rank based on acre production of a few 
of the States ‘affords convincing evidence of the influence of unfav- 
orable climatic conditions on the potato crop. 
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LATE-POTATO PRODUCTION CENTERS 





It would be somewhat difficult to name the distinctively potato- 
producing centers within the six States which have been classified as 
those producing large quantities of the late or main crop potatoes, 
and such production is by no means limited to these six States. The 
only well-recognized sections at the present time are Aroostook 
County, Me.; western New York; and the Red River Valley in Min- 
nesota, Pennsylvania has no distinctively commercial center; neither 
has Michigan nor Wisconsin. A few years ago it might have been 
said of Wisconsin that the central portion of the State, comprising 
Portage, Waupaca, and Waushara Counties, was the strictly com- 
mercial section, but within the last few years the center of produc- 
tion has been moving northward until at the present time there 
does not appear to be any outstanding potato-producing district. 
Outside of these six States the following potato-growing districts are 
generally recognized: The Louisville district in Kentucky; the great 
American bottoms, in the vicinity of St. Louis; the Kansas (Kaw) 
River Valley in Kansas; the Greeley, San Luis Valley, Carbondale, 
and Montrose districts in Colorado; the Idaho Falls and Caldwell 
districts in Idaho; the Yakima Valley in Washington; and the delta 
sections of the San Joaquin and Sacramento Rivers near Stockton, 
Calif. In mentioning the above districts it is realized that there are 
many other localities which are of equal or greater importance than 
those specified, but no distinctive name has been given to them. 






















SOIL REQUIREMENTS 










The potato is probably as cosmopolitan in its soil requirements 
as any of our crops and is widely grown throughout the United 
States; nevertheless it succeeds much better on certain soils than 
on others. This is well shown by the behavior of potatoes on the 
Caribou loam soil in Aroostook County, Me., as compared with the 
Washburn loam soil of the same district. 

The Caribou loam soil is described by the Bureau of Soils as a 
hazel-brown silty loam with a plenteous admixture of small frag- 
ments of decomposing rocks which have been disintegrated by the 
flow of water or by the action of frost from the calcareous shale 
rock beneath. It was originally covered with hardwood timber, 
such as maple, oak, and beech. 

Typical Washburn loam soil is black in color and generally occurs 
in the lower portions or depressions in the field. This type of soil 
was originally covered with soft woods, such as cedar, pine, and 
spruce. It is deficient in potash and seems to be very generally in- 
fested with the organisms of common scab. Where of equal fer- 
tility, larger and better crops of potatoes are always obtained from 
the Caribou loam type of soil; in fact, if the Washburn loam soil were 
segregated instead of being interspersed with the Caribou loam it 
is doubtful whether any grower would attempt to produce potatces 
on it. 

Many similar comparisons might be made between other types of 
soil occurring in the potato-producing areas of the North and West. 
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Certain types of soil are preeminently suited to the production of 
potatoes provided the necessary fertility is maintained. Generally 
speaking, potatoes succeed best on a gravelly or sandy loam oj] 

which is naturally well supplied with moisture. Loose shifting sand 
aad heavy clay loam or gumbo soils are unsuited to the Crop, as are 
also thin soils underlain with a cold i impervious subsoil. 


CROP ROTATION 


The crops which may be grown in rotation with potatoes in the 
region under discussion afford considerable latitude in the establish. 
ment of a definite rotation. In the strictly northern areas, as, for 
example, the New England States and the northern portions of New 
York, Michigan, Wisconsin, Iowa, and Minnesota, a 3 to 5 year rota. 
tion is generally practiced, in which the clovers play an important 
role. In a 3- year rotation a grain crop follows the poti ito Crop, 
clover and grass seed being sown with the grain. The next year the 
first cutting of clover is made into hay, while the second growth is 
turned under in the late summer or early autumn in order to insure 
the decomposition of the sod and to expose the upturned soil to the 
action of the elements during the winter. When a longer rotation is 
practiced, it usually involves the retention of the land for hay pro- 
duction for one or two years, or the land may be pastured for a 
year or two. Occasionally a grower is found who prefers to follow 
the grass crop with corn and the next year with potatoes. 

Where alfalfa is grown, it is desirable to practice a longer rotation, 
as it takes two years to get an alfalfa crop well est: ablished. Where 
sufficient land is available it is customary to keep it in alfalfa from 
three to five years. In one instance a very successful potato grower 
sows a mixture of clover and alfalfa seed in a 5-year rotation of 
potatoes, wheat, and clover, and alfalfa for hay. 

Every potato grower should study carefully the best crop rotation 
for his own particular conditions, and having determined what crops 
best meet his requirements should rigidly adhere to them. Success 
in the conduct of any business is largely dependent on adherence to 
well thought out and executed plans ° which experience has shown to 
give the most satisfactory results. 


PREPARATION OF THE LAND 


Where the land is not subject to washing during the winter, it is 
usually preferable to plow a clover or alf: fa sod in late summer or 

sarly fall. A few successful potato growers prefer to plow their 
clover or alfalfa sod in the late spring, ‘claiming that the new growth 
thus obtained when turned under deeply soon decays and becomes 
available to the growing plants. However this may be, it is believed 
that fall plowing is generally the more desirable practice, because it 
insures a more complete decay of the sod and in addition exposes the 
upturned soil to the sweetening and disintegrating influences of sun 
and wind, freezing and thawing, and rain and snow during the 
winter months. 

In handling an alfalfa sod it is customary to crown the land mn 
eariy fall. Crowning consists in plowing the land 3 or 4 inches 
deep, using a broad and sharp-edged point in order to a off the 
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alfalfa crowns below the surface of the ground. An occasional disk- 
ing or harrowing of the newly crowned land in the fall greatly 
facilitates the drying out of the alfalfa crowns and their consequent 
destruction, thereby materially lessening the cultural care of the 
potato crop during the ensuing season, at least in so far as it per- 
tains to the eradication of the old alfalfa plants. 


DEPTH TO PLOW 


In some respects the question of depth to plow is a difficult one to 
answer because the depth of the surface soil and the character of the 
subsoil are in a large measure the determining factors. If the sur- 
face soil is deep and fertile it may be plowed to a depth of 10 inches 
or more (fig. 2), but if shallow it is not advisable to plow more than 








Fig. 2.—Plowing with a caterpillar tractor a clover sod for the next year’s potato 


" crop. Presque Isle, Me., August, 1918 


half an inch or an inch deeper than the surface soil. For example, if 
the surface soil is but 6 inches deep, it is best to plow to a depth of 
614 or 7 inches. 

FITTING THE LAND 


When the land is plowed in the fall, it should be left as plowed, 
but as soon as it is dry enough to work in the spring it should be 
gone over with a disk or spring-tooth harrow in order to conserve as 
much as possible of the winter’s supply of moisture for the potato 
crop which is to follow. 

When the land is plowed in the spring it is very desirable to disk 
or harrow it as soon as plowed, in order to prevent the loss of 
moisture as well as the baking of the newly turned soil and the 
consequent difficulty involved in putting it into conditicn at planting 
time. 
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A good general rule in fitting land for potatoes is to lose no op. 
portunity in the spring to keep the surface soil broken up so as to 
prevent baking and the loss of moisture which later on may be badly 
needed by the plants. In the final preparation before planting the 
crop, no reasonable effort should be spared to put the soil in the 
very best mechanical condition possible. This may require the use 
of a cutaway or disk harrow; also a spring-tooth and a smoothing 
harrow. The character of the soil determines to a large extent the 
amount of horse or tractor labor necessary to put it in an ideal condi- 
tion for planting. For example, a gravelly or sandy loam soil can be 
fitted with much less effort than a clayey loam soil, which has a strong 
tendency to run together after heavy rains and then to bake as it 
dries out. 

Some growers assert that well-prepared land is 50 per cent of the 
solution of the problem in producing a larger yield of potatoes. 
Probably this is an overestimate of its value, but it must be evident 
that good soil preparation is a great asset in the production of a 
profitable crop. 


APPLICATION OF PLANT FOODS 


The question of a proper supply of plant food in the soil to insure 
a satisfactory yield of potatoes is one which must always receive 
the most careful attention of the grower if maximum yields are to be 
secured. The kind and the quantity of plant food that should be 
applied to the potato crop are in a certain measure determined by 
the previous treatment of the land on which the crop is to be grown 
and the fertilizing materials available for use by the grower. Ifa 
proper system of crop rotation has been followed and a clover or 
alfalfa sod has been turned under, that in itself is a guaranty of a 
fairly good supply of nitrogen, phosphorus, and potash, the three 
chemical elements the lack of which is most likely to limit the plant 
growth, and it will go far toward reducing the quantity of plant 
food necessary to apply in order to produce a maximum crop of 
potatoes. 

Van Slyke states ' that the tops and roots of red clover often con- 
tain 100 pounds each of nitrogen and potash and 50 pounds of phos- 
phoric acid per acre. He further states (op. cit., p. 556) that a 
crop of alfalfa contains 120 pounds of nitrogen, 100 pounds of potash, 
and 30 pounds of phosphoric acid per acre. 

Various estimates have been given as to the actual quantities of 
these three elements that are removed by a crop of potatoes. For 
purposes of comparison, three of these estimates are presented in 
Table 2. The first two sets of figures are based on a crop of 150 
bushels per acre and the last on a maximum crop, for which Girard 
fails to give figures. 

If we compare these data with those representing the chemical 
constituents in a crop of clover or alfalfa, it becomes evident at once 
that either of these leguminous crops returns a larger amount of 
nitrogen, phosphoric acid, and potash to the soil when plowed under 
than the potato crop removes. Such being the case, the question at 
once arises as to the necessity for any addition of plant food to the 
crop. The answer is that a relatively sm: _ pert of chem chemical 


1Van Slyke, L. L. FERTILIZERS AND CROPS. 734 p., illus. 1917. 
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elements contained in the clover or alfalfa is immediately available 
to the plant; hence the necessity of applying a certain quantity of 
plant food that is immediately available. 







TABLE 2.—Quantity of nitrogen, phosphoric acid, and potash removed from the 
soil by a crop of 150 bushels of potatoes 















Soil elements removed (pounds) 
| 


Source of estimate 






| | Phos bi 
Nitrogen | — Potash 










Van Slyke! (p. 613) 31.5 | 13.5 45.0 
Woods and Bartlett ? . . 27.8 | 12.0 | 43.5 
Girard 3......--..- - 98. 7 22.5 | 163. 4 








1 Van Slyke, L. L. FERTILIZERS AND CROPS. 734 p., illus. 1917. 

2 Woods, C. D., and Bartlett, J. M. EXPERIMENTS WITH POTATOES. Me. Agr. Exp. Sta. Bul. 57, p. 
154-155. 1899. 

*Girard, Aimé. RECHERCHES SUR LES QUANTITES DE MATIERES FERTILISANTES NECESSAIRES A LA CUL- 
TURE INTENSIVE DE LA POMME DE TERRE. Ann. Sci. Agron. s. 2, année 3, t. 2, fase. 2, p. 261-280. 1897. 








KINDS OF PLANT FOODS 





(ienerally speaking, fertilizers may be divided into two well-defined 
vroups, (1) organic fertilizers and (2) inorganic fertilizers. The 
first group embraces farm manures, dried blood, tankage, bone meal, 
cottonseed meal, and urea, the latter being classed as a synthetic 
compound. In the second group nitrate of soda and sulphate of 
ammonia until recently have been regarded as the chief sources of 
nitrogen, and superphosphate as the chief source of phosphoric acid, 
with muriate and sulphate of potash as the more usual sources of 
potash in the United States. Within a comparatively short time, 
however, the users of commercial plant foods have been introduced 
to a considerable number of synthetic plant-food compounds which 
as a rule run somewhat higher in nitrogen and phosphoric acid than 
the common commercial sources previously mentioned. These syn- 
thetic compounds embrace such additional forms of nitrogen as 
ammonium chloride, calcium nitrate, and those containing two forms 
of nitrogen, as, for example, leunasalpeter and calurea. A second 
group of these newer fertilizers contains two plant foods such as 
diammonphos and leunaphos, representing one form of nitrogen and 
phosphoric acid, potassium nitrate containing nitrogen and potash, 
and another form, ammonium-potassium-nitrate, representing two 
forms of nitrogen with potash. A third group is represented by five 
forms of nitrophoska in which the nitrogen varies in its proportion 
of nitrate and ammonia and in water-soluble phosphoric acid. 

Where farm manures are available they may be used at the rate 
of 10 to 15 tons per acre. 

Complete reliance should not be placed on farm manures in the 
fertilization of land for potatoes, as they are not well-balanced 
fertilizers. Well-preserved barnyard manure should contain ap- 
proximately 10 pounds each of nitrogen and potash and 5 pounds of 
phosphoric acid per ton. The application, therefore, of 10 tons per 
acre would be equal to 100 pounds each of nitrogen and potash and 
50 pounds of phosphoric acid, a quantity considerably in excess of 
the need of a normal crop, but not that of a maximum one. It 
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must be remembered that a considerable part of the plant. food con. 
tained in farm manures is not available the first season. It is there- 
fore desirable on soils known to be deficient in phosphorus to reen- 
force the manure by applying from 400 to 600 pounds of commercial 
fertilizer analyzing approximately 2 per cent of nitrogen, 12 per 
cent of phosphoric acid, and 2 per cent of potash, or 200 to 300 
pounds of a 424-4 fertilizer. This insures an immediately avail- 
able supply of the three elements most commonly lacking in the soil 
and necessary for satisfactory plant growth, On soils known to be 
infested with potato-scab organisms it is generally not advisable to 
use farm manures, as it is almost certain to increase the percentage 
of scab-infected tubers. 

On soils deficient in organic matter the application of farm ma- 
nures is, for several reasons, especially beneficial to the crops which 
are grown upon them. This is particularly true in respect to the 
potato crop. The principal benefits accruing from the use of farm 
manures are (1) the addition to the soil of a considerable quantity 
of plant food, (2) an improvement of its physical properties, (3) its 
increased moisture-holding capacity, and (4) the increased bacterial 
action of the soil flora, particularly of the nitrifying organisms. 

Where farm manures are not available, or where, if obtainable, 
the price is prohibitive, commercial fertilizers are found to be a 
fairly satisfactory substitute on lands well supplied with organic 
matter. 

In some of the intensive potato-production centers commercial 
fertilizers are used with great prodigality. An application of 1 ton 
per acre of a 7-6-5 or a 5-8-7 fertilizer * is the rule rather than the 
exception, and some growers use as high as 3,000 pounds per acre. 

Within the last few years some fertilizer manufacturers have 
offered for sale double and triple strength fertilizers. The advantage 
of using such a paaaatated fertilizer is that it reduces freight 
charges” and lessens the cost of handling and applying it. Instead 
of applying 1 ton of a 5-8—7 fertilizer, one can now use one-third ton 
of a 15-24-21 fertilizer. The only precaution necessary is to apply 
it in bands as suggested on page 9. 

In the Atlantic Coast States it has been found that better results 
are obtained from a fertilizer in which half the nitrogen content is 
derived from nitrate of soda or sulphate of ammonia, or, better still, 
from both, and the remainder from an organic source such as fish 
scrap, cottonseed meal, tankage, or dried blood. The reason for this 
is that the nitrogen content of the nitrate of soda and sulphate of 
ammonia is immediately available, and owing to the ease with which 
it may be leached out of the soil or escape as a gas, the plants are not 
provided with a constant supply of this element throughout the 
growing season. The nitrogen content of cottonseed meal, fish scrap, 
or other organic forms is more slowly available and therefore serves 
as a source of food supply when the other is exhausted. 

Where a proper system of crop rotation is followed, an application 
of 1,000 to 1,800 pounds of a 4-8-4 fertilizer should supply sufficient 
plant food to produce a maximum crop of potatoes. 


“The figures 7-6—5 and 5-8-7 refer to the percentages of nitrogen, phosphoric acid, 
and potash that the fertilizer contains, 
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This discussion of commercial fertilizers applies to the New 
England States, Pennsylvania, Ohio, West Virginia, and certain 
portions of New York. The use of commercial fertilizers in western 
New York and in some parts of Pennsylvania, Ohio, and West 
Virginia is by no means common, but is on the increase. Growers 
in Mic ‘higan, “Wisconsin, and the States farther west are as yet but 
small users of these fertilizers, whose judicious use would doubtless 
increase the yield in most cases. 


METHODS OF APPLYING COMMERCIAL FERTILIZERS 


Recent studies indicate that the ideal method of applying com- 
mercial fertilizer, especially the more concentrated forms, is to 
place it in bands on 
each side of the seed 
piece, on the same 
level and from 2 to 3 
inches away from the 
seed piece. Some 
planters are now 
provided with such a 
distributing attach- 
ment, and without 
doubt all makes sold 
in regions where 
commercial fertilizers 
are universally em- 
ployed will eventu- 
ally be so equipped. 
The advant: iges of 
such placement are 
twofold: (1) It pre- 
vents injury to the 
seed piece resulting 
from contact with 
the fertilizer, as often 
occurs under the old 
and still common 
method of applying 
fertilizer in the’ drill 
row and depet uling Fic. 3.--Applying the second installment of commercial 
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on its thorough mix- fertilizer just before the plants appear above ground. 

By removing the plows and covering disks from the 
ing with the soil to potato planter the fertilizer can be evenly distributed 
prevent direct con- ae the top of the ridge. Presque Isle, Me., June 5, 


tact with the seed 

piece; (2) the position of the fertilizer is such that as it becomes 
soluble it is easily available to the feeding roots of the plant. Asa 
rule, the whole quantity is applied at once, but some growers apply 
part at planting time and the rest just before the plants appear 
aboveground. The second application is usually distributed on top 
of the row (fig. 3) and then lightly cultivated into the soil. A few 
prefer to broadcast it over the field before plowing; or to broadcast 
a portion before fitting the land, and apply the remainder in the 


drill at the time of planting. 
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A good rule to follow in the use of commercial fertilizers is to 
apply a reasonable excess above the actual requirements of a maxi- 
mum crop. No one commercial fertilizer will meet the needs of all 
soils, and it is therefore necessary for each grower to study his own 
soil requirements. To apply a large quantity of nitrogen in an 
immediately available form is wasteful. 


VARIETIES TO GROW 


In deciding upon the variety to grow, it is necessary to consider 
the purpose for which the potatoes are to be produced; that is, 
whether for home or market purposes or for early or late consump. 
tion. The tendency of the grower of to-day is to plant fewer and 
fewer varieties for commercial purposes. Considerably more atten- 
tion is now being given to the natural adaptation of varieties to cer- 
tain regional and soil conditions. For example, on Long Island it 
has been found that varieties of the Rural group of potatoes do not 
succeed as well as those of the Green Mountain group:* hence varie- 
ties of the latter group are grown almost exclusively as a late crop. 
On the other hand, in western New York, particularly in Monroe. 
Livingston, Ontario, and Steuben Counties, varieties of the Rural 
group are practically the only late potatoes grown commercially. 
These two main groups or types of late potatoes are deserving of 
further mention, as they represent the leading late commercial 
varieties east of the Dakotas. The reason why the Green Mountain 
group succeeds best on Long Island and the Rural group in western 
New York, as interpreted by the writer, is as follows: The Green 
Mountain representatives are especially adapted to a cool and 
reasonably moist climate. The summer heat on Long Island is 
usually tempered by sea breezes, while the humidity of the atmos- 
phere, owing to heavy fogs and dews as a result of proximity to 
water, provides conditions that are especially favorable to potatoes 
of this class. The Rural group does not thrive as well under these 
conditions, and as these potatoes are somewhat later in maturing 
and do not as a rule yield as heavy a crop, they are not looked upon 
with as much favor as those of the Green Mountain group. Another 
factor in favor of Green Mountain potatoes is that they are some- 
what superior to those of the Rural group in table qualities. 

The particular qualities which make the Rural group superior to 
the Green Mountain in western New York are as follows: A more 
vigorous constitution accompanied by a decidedly greater ability 
to withstand prolonged periods of heat and drought, which in that 
section are liable to occur during the latter part of July and to ex- 
tend through a considerable part of August. Under such conditions 
varieties of the Green Mountain group, partly on account of their 
earlier habit of forming tubers and their greater expanse of foliage, 
have their vitality so seriously impaired that when more favorable 
growing conditions occur later they are unable to take advantage of 
them. On the other hand, varieties of the Rural group, having 
made a somewhat slower development and having smaller and 


®See Stuart, William. GROUP CLASSIFICATION AND VARIETAL DESCRIPTIONS OF SOME 
AMERICAN POTATOES. U. S. Dept. of Agr. Bul. 176, reissue, 59 p., 19 pl. 1918. Out of 
print ; may be consulted in libraries. 
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thicker leaves, do not as a rule suffer sufficient injury to prevent their 
further development when the proper growing conditions once more 
prevail, Therefore for the reasons which have been stated, the lead- 
ing late potatoes in New England, northern New York, Long Island, 
and New Jersey belong to the Green Mountain group, while in 
Pennsylvania, western ‘New York, southern Michigan, Wisconsin, 
most of Towa, and portions of Minnesota the Rural group leads. In 
other sections of Michigan, Wisconsin, and Minnesota either group 
or varieties can be grown successfully. In our judgment varieties 
belonging to the Green Mountain group of potatoes, because of 
superior ‘table qualities and heavier yield, should be grown wherever 
they do equally well or better than those of the Rural | group. 

In the case of early varieties the Irish Cobbler easily leads in the 
northeastern portion of the United States. This variety is to a large 
extent very similar in its requirements,to the Green Mountain group. 

The question of varieties is important and should be considered 
carefully when deciding upon which one should be grown in order 
to get the best results. The desirability of confining one’s efforts to a 
single variety, or at most to two varieties, one early and the other 
late, can not be overemphasized. The necessity of community action 
in this matter is extremely important, as it is much easier to attract 
buyers to a locality if carload lots of a single variety can be pur- 
chased than if each individual grower is producing a ‘different sort. 

There is another decided advantage in confining one’s efforts to a 
single variety, or at most to two varieties, viz, that of becoming 
thoroughly familiar with the variety which is grown. It is much 
easier to keep it free from varietal mixtures, and there is greater 

likelihood that individual hill selection work will be carried on.‘ 


TIME OF PLANTING 


The time of planting is governed by a number of factors, chief 
among which may be mentioned that of the climatic conditions pre- 
vailing i in a region during the planting season. As the chief object 
of this bulletin is to convey information to the grower on the produc- 
tion of late-crop potatoes, little attention is given to the early crop 
except to say that the seed should be planted. as early as the danger 
from late spring frosts will permit. In the case of the late crop, 
however, an entirely different set of conditions obtains. In the ex- 
treme northern portion of some of the States concerned or at high 
altitudes where the entire growing season is required to produce a 
crop, planting must be done as early as the land can be prepared. 
On the other hand, in regions where the growing season is longer 
than that required to mature the crop, the time of planting should 
be determined by the character of the season which normally can 
be expected at any given time during the pore period of the 


‘See Stuart, William. SEED POTATOES AND HOW TO PRODUCE THEM. U. 8B. Si, o1 
Agr., Farmers’ Bul. 1332, 17 p., illus, 1923. 
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plants. Careful investigations of the climatic requirements of the 
potato have shown conclusively that the critical period in the life 
of the plant occurs when it is developing its tubers. The drain upon 
the vital energies of the plants during this period is greater than 
at any other time, and it is very essential that the climatic condi- 
tions should be as favorable as possible when they reach this period 
in their development. Investigation has shown that if a protracted 
spell of heat and drought occurs during the period when the plant 
is developing its tubers, the yield is very materially lessened. On 
the other hand, if the w eather is cool and there is a sufficient supply 
of moisture in the soil a good yield is practically assured, provided 
the plants have been given proper cultural attention. The problem, 
then, is to select a planting date which is most likely to subject the 
plants during their period of tuber development to the most favor. 
able climatic conditions. Experience has demonstrated to the erow- 








Fic. 4.-—A good specimen of Green Mountain tuber 


ers of western New York that, taking one year with another, by plant- 
ing their crop between May 20 and June 1, they obtain better results 
than by planting between May 1 and May 20. ‘This is because a 
period of four to six weeks of heat and drought usually occurs 
throughout that region during late July and early August. Late 
potatoes planted early in May would be forming their tubers during 
this period. Potatoes not planted until the latter part of May or 
early June will not have reached the tuber-development stage, or 
will not be sufficiently advanced in it to be seriously injured by any 
ordinary heat and drought. 

Conditions similar to those in western New York prevail in cer- 
tain portions of Ohio, Michigan, Wisconsin, and other Middle West- 
ern States. The time of planting i is therefore of considerable impor- 
tance and should be given very careful attention by the grower if 
maximum results are to be secured. 
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IMPORTANCE OF GOOD SEED 


The importance of planting good seed potatoes can hardly be 
overemphasized. The customary practice of using what is left from 
the previous season’s crop, after having marketed or consumed the 
best, must be discontinued if the present quality and yield of the 
potato are to be materially improved. The grower can not expect 
to get maximum yields from inferior seed stock any more than the 
dairvman can expect to get maximum milk yields from scrub cows. 

Good seed may be described as that which is pure with respect to 
the variety; is produced by healthy, vigorous, heavy-yielding plants 





Fic, 5.—A good specimen of Rural New Yorker No. 2. (Natural size) 
grown under favorable climatic conditions; and is somewhat imma- 
ture, reasonably uniform in size and shape (figs. 4 to 7), and firm and 
sound, with the first sprouts beginning to develop at planting time. 
Such seed is now procurable in fairly liberal quantities from growers 
specializing in seed production in Maine, Vermont, New York, Penn- 
sylvania, New Jersey, Maryland, West Virginia, Wisconsin, Minne- 
sota, North Dakota, South Dakota, Nebraska, Wyoming, Montana, 
Colorado, Idaho, Oregon, Washington, and California. In some 
States such seed is designated as “certified seed,” implying that 
the crop has been inspected once or twice during the growing 
season and has been found to be free from varietal mixtures and 
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relatively so from diseases which are communicable to the crop 
grown from it. A final inspection of such seed is made either at 
the time of harvesting the crop or after it has been stored. At this 
time the tubers are examined in order to determine their relative 
freedom from external and internal diseases, their conformity to the 
type of the variety they represent, and their genet ‘al desirability for 
seed purposes. The average acre yield of the crop is also considered, 
A low yield disqualifies such stock for seed purposes. 

Certified seed necessarily commands a considerable premium over 
that which has not been inspected, but the extra cost is slight as 
compared to the increased yields which may be expected from the 
use of good seed and the crop insurance which it affords. 


Fic, 6,—A good specimen of the Early Ohio potato as grown at Presque Isle, Me, 
SEED DISINFECTION 


The disinfection of seed prior to planting it should be regarded as 
a necessary part of the operations involved in potato culture, at 
least in regions in which the soil is not generally infested with pota- 
to-scab and black-scurf (Rhizoctonia) organisms. Aside from the 
labor involved the cost of the treatment is comparatively slight. 
The treatment consists in immersing the uncut seed in a solution of 
formaldehyde or corrosive sublimate from 114 to,2 hours. These so- 
lutions should be made up according to the following formulas and 
the potatoes treated as suggested : 

Formaldehyde treatment.—Add 1 pint of formalin to 30 gallons of water. 


Soak the potatoes in this solution from 1% to 2 hours. Remove and spread 
them out to dry on a disinfected floor or in disinfected receptacles. 
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Corrosive-sublimate treatment.°—Dissolve 4 ounces of mercuric chloride 
(corrosive sublimate) in 30 gallons of water. Soak the potatoes as in the 
preceding treatment and dry in the same manner. 

Hot-formaldehyde treatment.—Although the hot-formaldehyde treatment is 
a more recent method of seed-potato disinfection it may now be considered 
as well out of the experimental stage and worthy of more general adoption. 
It differs from the old method in that 2 pints instead of 1 pint of formalin are 
added to each 30 gallons of water and that the solution is heated. The original 
recommendation was to maintain the solution at a temperature ranging from 
118° to 122° F. and to immerse the seed potatoes for about 4 minutes, remove 
and pile them up and cover with an old blanket or canvas for an hour and 
then spread out to dry. The latest recommendation is to maintain the solution 
at a temperature ranging from 124° to 125° F. for about the same period of 
treatment. The higher temperature is regarded as necessary to destroy 
effectively the sclerotia of Rhizoctonia. 





Fic. 7.—A good specimen of the Idaho Rural potato as grown at Jerome, Idaho 


The corrosive-sublimate treatment is the most troublesome one 
to use and is also the most expensive, but it is the most effective 
against the black scurf; therefore it is recommended for the treat- 
ment of tubers showing such infection. 

For scab disinfection alone the formaldehyde treatment is to be 
preferred, because formaldehyde is a nonpoisonous substance readily 
diluted with water; it can be used in metal as well as wooden con- 


> Mercuric chloride dissolves very slowly in cold water, but rather quickly in hot water. 
It is desirable, therefore, to dissolve the crystals in a small quantity of hot water and 
then add sufficient water to make the required volume. Only wooden or earthen vessels 
should be used. ‘The solution is very poisonous if taken internally; therefore great care 
must be taken to keep animals from drinking it. The same solution should not be used 
more than four times, as its strength rapidly decreases, 
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tainers, and it does not lose its strength, thus permitting the treating 
of larger quantities of potatoes in a given volume of solution. 

In addition to the disinfectants mentioned, certain organic mer- 
cury compounds now available are gradually coming into favor, 
largely, it is believed, because of the ease of applying them. The 
treatment consists in dipping the tubers or cut seed into the mercury 
solution, merely taking the precaution of insuring thorough contact 
of .the entire surface of the potatoes with the liquid. The organic 
mercury treatment is somewhat more expensive, so far as materials 
are concerned, than the first two mentioned. 


CUTTING THE SEED 


Most seed potatoes are cut by hand rather than with automatic 
seed cutters, but the continued improvement of these automatic seed- 
cutting devices is causing a tendency toward an increase in their 
use in spite of the fact that the work they do is not so satisfactory 
as the work done by hand. No automatic seed-potato cutter which 
has yet been devised is able to distinguish between weak eyes, strong 

eyes, or no eyes at all in a seed 
piece; hence a certain percent- 
age of seed pieces cut by the 
machine will not produce 
plants, or if they do, the plants 
will be weak. On the other 
hand all seed pieces which have 
been carefully and_ properly 
cut by hand will contain one or 
more strong eyes. (Figs. 8 
to 12.) 

The tuber should be cut in 
such a fashion as to produce 
blocky seed pieces rather than 
wedge-shaped pieces. ‘The ad- 
vantage of the blocky seed 
piece is that it is handled better 
in the planter and is less likely 
to dry out or to decay in the 

Fic, 8.—Irish Cobbler seed potato weighing ground if weather conditions 
. are unfavorable. 

It is generally desirable to use a seed piece of liberal size, weighing 
from 114 to 114 or 2 ounces. As a rule, such a seed piece will con- 
tain from one to three eyes. A 3 to 4 ounce tuber cut into two pieces 
or into three pieces if it weighs 4 ounces has given very satisfactory 
results. 

As a rule potato growers arrange to cut their seed potatoes at 
about the time when they are required for planting, but some growers 
who have large acreages or who are limited in the time and labor 
required in preparing the potatoes for planting, have found it more 
economical as well as more convenient to cut their seed potatoes in 
advance of the time for planting, and when other farm tasks are not 
so pressing as during the potato-planting season. When this prac- 
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tice is followed care must be taken in handling the freshly cut seed 
in order to avoid injury from overheating until it is thoroughly 
cured; that is, until the cut surfaces become dry. The healing-over 
process is greatly hastened by subjecting the cut seed to a temperature 
of 60° F. and a fairly high humidity. Under these conditions the 
cut surfaces will thoroughly heal over in from 7 to 10 days. How- 
ever handled, they should be turned over once or twice during 
the first 24 hours and once during each of the two following days, 
after which, depending somewhat on the weather, of course, the cut 
surfaces are sufficiently dry for the seed pieces to be stored in sacks, 
barrels, or bins until needed for planting. Some growers prefer to 
handle their seed in this manner rather than to cut it as needed, 
claiming that they obtain much better results. But whatever the 
method adopted it is important to remember that if the weather is 
warm freshly cut seed develops heat very rapidly and that, under 
these conditions, its vitality is quickly injured. Many a poor stand 
has been attributed to seed of poor quality when it was the direct 
result of the improper handling of the cut seed. 





















Fic. 9.—The halved pieces of the 3-ounce tuber shown in Figure 8, giving 144-ounce 
seed pieces 








RATE OF PLANTING 






The rate or distance of planting is largely determined by the 
natural fertility of the land, its moisture-holding capacity, the supply 
of available plant food which is to be applied to the crop, and the 
variety grown. In Aroostook County, Me., early varieties, such as 
the Irish Cobbler, Triumph, and Early Rose, are usually planted in 
rows from 82 to 34 inches apart and from 8 to 12 inches apart in the 
row. The Green Mountain, which is the leading late variety of that 
region, is planted in rows from 34 to 36 inches apart and the plants 
in the row 10 to 14 or more inches apart, depending on the size of 
the seed piece used. Table 3 shows the number of seed pieces 
required for an acre when planted at different distances. A study 
of the data presented in this table shows that the closest spacing, 30 
by 8 inches, would require 26,136 seed pieces to the acre as compared 
with 14,520 for a spacing of 36 by 12 inches, which is the more com- 
mon planting practice. The wider spacings included in Table 3 are 
not infrequently encountered in the dry-farming sections of the West, 
where the deficiency in moisture makes it impossible to grow potatoes 
successfully at the distances usual in the humid areas of the United 
States. 

A comparison of the two extremes in spacing shows 26,136 seed 
pieces in one and 3,630 in the other, the ratio between the two being 
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1 to 7.2; in other words, the number of seed pieces required to plant 
an acre 30 by 8 inches apart would plant 7.2 acres 48 by 36 inches 
apart. 


TABLE 3.—Number of seed pieces required to plant an acre of potatoes at 
different spacings 


Pieces of potato seed required at stated spacing distances (number) 


Rows apart 

8 inches | 10 inches ; 12 inches | 14 inches | 16 inches | 18 inches | 24 inches | 36 inches 

| | 

Rs et idlacecize teeta 
30 inches-. < 26, 136 20,909 | 17,424] 14, 935 13, 068 | 11, 616 8, 712 5, 808 
32 inches x 24, 502 19, 602 16, 335 14,001 | 12,251 | 10,890 8, 168 | 5, 445 
34 inches Sosace] 20,001 18,449} 15,374] 13,178 | 11,531} 10,249 7,687 | 5,195 
36 inches - | 21,780 | 17, 424 14,520 | 12,446 10, 890 9, 680 7, 260 4, 840 
Of 18, 669 14, 935 12, 446 10, 668 9, 334 8, 297 6, 223 
4 16, 335 | 13, 068 10, 890 | 9, 334 | 8, 168 7, 260 5, 445 | 





The number of bushels of seed employed in planting an acre of 
potatoes varies considerably in different parts of the country. 
Roughly stated, the quantity actually used varies from 5 to 20 


Fic. 10.—One of the halved pieces quartered, giving a %4-ounce seed piece. Com- 
pare with Figure 9 


bushels per acre. There are occasional growers who use as many as 
30 bushels of seed to the acre. The southern truck grower as a rule 
uses the smaller quantities of seed potatoes for the reason that he is 
generally obliged to pay a high price for seed stock. The high price 
is caused by the fact that he is at a considerable distance from the 
source of production of the seed and by the fact that he must have 
it delivered during the winter season when it must be protected 
from damage by cold while it is in shipment. In Aroostook County, 
Me., the common practice is to plant from 5 to 6 barrels of seed per 
acre, or from 825 to 990 pounds (13.7 to 16.5 bushels). In order 
to afford a ready reference to the actual quantity of seed required 
to plant an acre with seed pieces of definite weights at a given dis- 
tance between plants, Table 4 has been prepared to cover seed pieces 
ranging from half an ounce to 2 ounces in weight. It will be noted 
that plantings made at close intervals with seed pieces ranging from 
114 to 2 ounces require quantities of seed very greatly in excess of 
those ordinarily used. On land well supplied with organic matter, 
an abundant supply of available plant food, and moisture, the use of 
large-sized pieces or whole tubers from 114 to 2 ounces in weight will 
usually prove a profitable investment. 





ches 


5, 808 
5, 445 
5, 125 
4, 840 
4,149 
3, 630 


of 


Late or Main-Crop Potatoes 19 


A safe general rule to follow in planting potatoes is to increase or 
decrease the distance between the rows, as well as the hills, in accord- 
ance with the size of the seed piece used, the variety grown, the fer- 
tility of the soil, its moisture-holding capacity, and the aver ‘age nor- 
mal rainfall that may be expected when the plants are developing 
their tubers. The nearer the soil and weather conditions approach 
the ideal, the larger the seed piece and the closer the planting. 
Karly- maturing varieties may be planted more closely than late- 
maturing sorts, because the plants, as a rule, do not grow as large. 

A study of Table 4 discloses the fact that the quantity of seed 
required for planting an acre of potatoes with 2-ounce pieces at a 
spacing of 30 by 8 inches is more than 54 bushels. When the spac- 
ing in the row 1s doubled—that is, made 30 by 16 inches—only half 
this quantity will be required. It is believed that when seed pieces 





Kirst step in cutting a large-sized Green Mountain tuber into seed pieces 


averaging 2 ounces in weight are used, a spacing of 12 to 14 inches 
may be expected to give “better results than 10 to 12 inches. In 
other words, the spacing of the plants in the row is to a large extent 
governed by the size of the seed piece used. It should further be 
remembered that in the semiarid regions of the West, where a mois- 
ture deficiency is almost certain to occur, wider spacing must be 
practiced than in the humid sections of the East. 

In northern Maine, where large acreages of potatoes are grown for 
seed, many growers make a practice of planting Irish Cobbler seed 
piec es 32 by 8 or 32 by 10 inches apart. Such spacing, according to 
Table 3, will require 24,502 and 19,602 seed pieces, respectively, 
for an acre. By referring to Table 4 it is found that with seed 
pieces averaging one-half ounce in weight and spaced 34 by 8 inches, 
it will require 12 bushels and with 34-ounce seed pieces 18 bushels 





Farmers’ Bulletin 1064 


to plant an acre. When seed pieces of the same size are spaced 34 
by 10 inches, the quantities required are 9.6 and 14.4 bushels, re- 
spectively. As has been previously stated, the practice in northern 
Maine is to plant from 5 to 6 barrels of seed per acre, or 13.75 to 
16.5 bushels, respectively, which would indicate that the average 
seed piece used by the Maine potato grower is approximately three. 
fourths ounce in weight. It is believed that better results would 
be secured if larger sized seed pieces were used. 


TABLE 4.—Numober of bushels of potatoes required to plant an acre at different 
spacings with seed pieces of various sizes 


Seed required, the average weight of seed pieces used being as given 
(bushels) 


: : | 
Spacing of rows and seed pieces im i ee ent me 


) 


| 
16 ounce | 8 ounce | 1 ounce {114 ounces}1!4 ounces 134 ounces) 2 ounces 


some 
|g 
| 


Rows 30 inches apart: 
8-inch spacing --- 
10-inch spacing - 
12-inch spacing - - 
14-inch spacing - - _- 
16-inch spacing - - - 
18-inch spacing ; 
24-inch spacing - y 
36-inch spacing 

kkows 32 inches apart: 
8-inch spacing - 
10-inch spac ing - 
12-inch spacing 
14-inch spacing - 
16-inch spacing 
18-inch spacing - - 
24-inch spacing - - 
36-inch spacing 

tows 34 inches apart: 
8-inch spacing - 
10-inch spacing - - 
12-inch spacing - - 
14-inch spacing - - 
16-inch spacing - - - 
18-inch spacing - - 
24-inch spacing 
36-inch spacing - - 

Rows 36 inches apart: 

8-inch spacing - - 
10-inch spacing 
12-inch spacing 
14-inch spacing - - 
16-inch spacing - - 
18-inch spacing - - 
24-inch spacing - - 
36-inch spacing - 

Rows 42 inches apart: 
18-inch spacing 
24-inch spac ing -- - 
30-inch spacing - - - 
36-inch spacing - - -- 

Kows 48 inches apart: 
18-inch spacing - - 
24-inch spacing - - : 
30-inch spacing -- __- 
36-inch spacing - - - 
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PLANTERS 


In most commercial potato-producing regions in the North and 
West, horse-drawn machine planters are extensively used. There are 
some localities, however, where hand planters are still in use. The 
machine planters are of two general types, the picker and the two- 
man type. The picker type of machine requires but one man to 
operate it. The seed pieces are picked up by forks attached to a 
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revolving vertical disk which passes through a compartment contain- 
ing the cut seed. The seed piece thus picked up by each fork is 
stripped off as it passes between two fingerlike attac ‘hments and falls 
into the dropping tube. Accuracy in planting i is largely dependent 
on the uniformity in size and shape of the seed pieces used. 

In the operation of the two-man planter the seed pieces are raised 
singly from the hopper by a revolving cogged wheel and deposited in 
the pockets of a revolving horizontal disk, which disc harges the seed 
piece from each pocket as it passes over the dropping “tube. The 
accuracy of this machine is dependent upon the ability of the second 
man, who sits in the rear, to see that each pocket has a seed piece 
and to remove any extra pieces that may be in others. (Hig. 13.) 
With a good man in the rear, this type of machine will plant 100 pet 








;. 12.—Second and final steps in cutting large tubers into seed pieces when cutting 
to single-eye pieces or as nearly so as possible 


cent perfect, whereas with the picker type if a fork fails to get a seed 
piece or another fork spears two or more pieces there is no one to 
correct these mechanical errors. 

The advantages and disadvantages of the picker and the two-man 
type of planter are as follows: (1) The picker type requires only 
one man to operate it; (2) the picker type being entirely automatic 
in its operation it is possible to drive somewhat faster, thereby plant- 
ing from 1 to 2 more acres a day than the two-man type; but (5) the 
two-man planter insures a somewhat better stand of potatoes than 
the picker type. 

The hand planter has the advantage of being cheap and conse- 
quently within the reach of every grower. On well- prepared sandy 
loam soils an active man can plant an acre or more a day. 

Most areas of 1 acre or less will be planted with a hand planter 

1 by merely dropping the seed pieces in an open furrow and cover- 





29 Farmers’ Bulletin 1064 


ing them with the hoe, a cultivator, or plow. For the most part, 
the family supply of potatoes is grown from seed pieces dropped by 
hand rather than with any mec thanical device. 


DEPTH OF PLANTING 


There is no general rule as to the depth to plant the seed pieces or 
sets which will give the best results under all conditions. In other 
words, the character of the soil, the season at which the planting is 
done, the method of culture practiced, and the climatic conditions 
likely to prevail during the growth of the plant are the determining 
factors. For ex xample, on heavy cold soil the depth should not be 
more than 3 or 4 inches if level culture is to be practiced, or 2 to 3 
inches if the ridge method is followed, whereas on a light sandy loam 





Fic, 18,.—A 2-man planter. This particular planter does not have a fertilizer-dis- 
tributing attachment r 


soil, which is likely to be deficient in moisture, a depth of 4 to 6 
inches will prove more satisfactory for level culture and 3 or 4 inches 
for ridge culture. Each grower must regulate the depth of planting 
to conform to his own peculiar conditions. It must be remembered 
that in very early planting the depth should be less than in late 
planting, because the ground is colder and the crop is less likely to 
suffer from heat or drought. 


LEVEL OR RIDGE CULTURE 


Broadly speaking, but two systems of culture are practiced in the 
areas producing late potatoes in the United States, viz, the level and 
the ridge. The system followed is determined to a large extent by 
the seasonal conditions which nor mally prevail in a given part of the 
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country during the growing period of the plant and particularly 
during the latter portion of the season. If the period in which the 
plants are developing tubers is likely to be hot and dry, level culture 
should be practiced, but if the reverse is true ridge culture may give 
better results. Another controlling factor is that of the weather at 
the time of harvesting the crop. Where 1 rainy weather may be ex- 
pected, the ridge system will prove most satisfactory, because the 
land dries out quicker, thereby making harvesting operations pos- 
sible, when under level culture the digging of the crop might be 
seriously delayed. 

In general, the ridge system of culture is largely confined to 
Maine, western New Y "ork, and those irrigated sections of the West 
where it is necessary to provide furrows in which to run the irriga- 
tion water. Throughout Michigan, Wisconsin, Iowa, and Minnesota 
the level system of culture is commonly practiced. 


CULTIVATION 


The main objects of cultivation are to destroy weeds, conserve 
moisture, liberate plant food, aerate the soil, and, in consequence of 
keeping it in a loose, friable condition, to encourage root action. 
The prevention of weed growth may be very greatly facilitated by 
harrowing with a spike-tooth harrow lengthwise of the rows a week 
or 10 days after planting, or if the surface of the soil has not been 
compacted a weeder may be used with almost equally good results. 
This operation should be repeated as often as may be necessary to 
subdue weed growth or to maintain an earth mulch until after the 
plants are well above ground. If a harrow is used when the plants 
are coming up, it should be one which is so constructed as to permit 
slanting the teeth backward; otherwise the plants may be injured 
seriously. When the plants are sufficiently developed to define the 
rows the soil between them should be cultivated as deeply as possible, 
care, of course, being taken not to cause the plants injury through 
root pruning. The next and each subsequent cultivation should be 
shallower than the preceding one and farther and farther away 
from the plants. Whether the implement used be a shovel plow, 
horse hoe, or a one or two horse cultivator, it should be adjusted so 
as to throw some soil toward the plants, the object being to keep 
the surface of the soil stirred or covered with loose soil in order to 
conserve moisture and prevent weed growth. (Figs. 14 and 15.) 
With the ridge system cultivation can be continued later than 
where level culture is practiced, because in the former case the roots 
of the potato plants are very largely, if not wholly, confined to the 
ridged earth, and the furrow between may therefore be cultivated 
with more or less impunity and slight quantities of soil * winged ” 
toward the plants. On the other hand, in level cultivation the roots 
soon spread out through the soil between the rows, making cultiva- 
tion a rather hazardous practice on account of the almost certain 
heavy root pruning and consequent injury to the crop that inevi- 
tably results. Careless cultivation or its continuance too late in 
the season has been responsible for many a poor yield. A single 
cultivation when the soil is well filled with roots may, in the ab- 
sence of a rain soon after cultivation, reduce the yield fully one-half. 
It is important, therefore, that the cultivation of the potato shall 
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be intelligently performed to the end that the crop may receive the 
maximum benefit and minimum amount of injury from it. The aim 
should be to give as thorough tillage as possible in the early devel. 
opment of the crop, so as to -afford the most favorable conditions for 
the completion of the growth of plants and tubers. As a rule, 
cultivation should cease soon after the tubers have set. (Fig. 16.) 


SPRAYING 


The object of spraying the potato plant is to protect its foliage 
from injury resulting from attacks of fungous diseases and insect 
enemies. 

The principal fungous diseases of the foliage which can be con- 
trolled by spraying with a fungicide are the early and late blights, 
The former is generally more prevalent and catises greater injury 





Fig, 14.—First cultivation and horse hoving of the potato crop in Aroostook County, 
Me., June 5, 1918 


to the potato crop of the Middle West than in the East. Both the 
early and the late blights are capable of attacking the foliage, stem, 
and tuber of the plant, but under certain conditions they may not 
actually infect the tuber, though causing a decided reduction in yield 
whenever any considerable portion of the foliage is affected. 

The early blight is not as easily or as completely controlled by 
applications of fungicides as the late blight. Thus far, Bordeaux 
mixture is the most efficient agency for the control of these two 
diseases. 

The time and frequency of applying Bordeaux mixture are largely 
determined by the character of the season and the section of country 
in which the crop is being grown. Late blight, for example, seldom 
causes injury to the potato crop of the Middle West, except in the 
northern portion of the States east of the Mississippi River, and as 
a rule these States do not suffer from this fungous disease until 








Late or Matin-Crop Potatoes 25 


rather late in the growing season. In a measure the same statement 
is true of the early blight, especially with reference to the time of 
its development, but it does not apply as regards the infrequency of 
its attack, because it is usually prevalent, to some extent at least, 
practically every season. Owing to the above conditions and to a 
later date of planting in many of these areas it is not necessary to 
begin spraying for fungous diseases as early in the season as is done 
in some portions of the East where both the early -and late blights 
may appear much earlier. This is particularly true with respect. to 
the early blight, which on varieties planted for early marketing may 
attack the foliage the latter part of June or early in July. Gener- 
ally speaking, few, if any, commercial growers spray their potato 
plants primarily for the purpose of controlling the early blight. 
Spraying is only general in localities in which the late blight occurs 





IG, 15,—Ridging the soil over the potato plants with a disk horse hoe in Aroostook 


County, Me., June 5, 1918 


with more or less regularity. It should begin in the northern New 
England States early in July. In other sections, where the crop is 
planted later, it may be deferred somewhat. 

The chief insect pests of the potato which prey upon the foliage 
are the Colorado potato beetle, the potato flea be etle, the potato leaf- 
hopper, and certain plant lice. The first two are leaf-eating and the 
last ones are sucking insects. 

The Colorado potato beetle is readily controlled by spraying the 
foliage with some form of arsenical poison, such as lead arsenate, 
calcium arsenate, zinc arsenite, or Paris green. 

The flea beetle is a much more difficult insect to handle, because it 
consumes less foliage and is not as easily poisoned as the Colorado 
beetle. It is most effectively held in check by keeping the foliage 
well covered with Bordeaux mixture. The potato leafhopper, al- 
though a sucking insect and amenable to the same insecticides as for 
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plant lice, is most effectively controlled by thorough spraying with 
Bordeaux mixture, which acts as a repellent. Plant | lice, owing to the 
manner in which they take their food from the plant—that is, by 
sucking its juices—must be dealt with by applying what is known as 
a contact insecticide, such as kerosene emulsion, ‘tobacco extract, or 
whale-oil soap. A proprietary compound sold under a trade name, 
which is in reality a strong decoction of nicotine sulphate, is gen- 
erally considered the most satisfac tory, as it is the most easily pre. 
pared and applied. 

As a rule, in the late-blight sections the potato grower makes a 
practice of combining with Bordeaux mixture the arsenical poison 
used in destroying the Colorado beetle, thereby providing a more 
efficient protection against the flea beetle, because the leaves when 
covered with Bordeaux mixture are far less appetizing to the latter 


Fic. 16.—A field of Irish Cobbler potatoes in full bloom, Caribou, Me., July, 1914, 
No further cultivation should be given 


pest, and in addition to this the plants are protected against the early 
and late blights. 

The following formula and brief directions are offered for the 
preparation and application of Bordeaux mixture: 


5 pounds of copper sulphate (blue vitriol). 
5 pounds of quicklime or dehydrated lime. 
50 gallons of water. 

Prepare the mixture in the following manner: Dissolve the copper 
sulphate and slake the quicklime in separate wooden or earthen 
vessels in 4 or 5 gallons of water. Dilute each lot to 25 gallons and 
then simultaneously pour them together into a third vessel, stirring 
the mixture vigorously as poured. Strain the mixture carefully 
before it goes into the spray tank, and apply it to the foliage of the 
plants with a spray pump capable of developing a strong pressure, 
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using a nozzle so constructed as to make a very fine and even distri- 
bution of the spray material. A spray-mixing platform with an 
elevated tank greatly lessens the labor involved in preparing 
Bordeaux mixture and in filling the spray tank. (Fig. 17.) 

The object of spraying is to cover the foliage with the fungicide 
or insecticide so thoroughly as to preclude the possibility of fungous 
or insect pests causing any material injury to the plants. In addi- 
tion to this, usually an indirect advantage is derived from spraying 
which is very often lost sight of. This is that well-sprayed plants 
seem to suffer very much less foliage injury from tipburn than 
unsprayed plants. It is claimed by some that the copper contained 
in the Bordeaux mixture serves as a stimulant to the plant, but 
however that may be, it has been many times demonstrated that in 


Fic, 17.—-Spray-mixing outfit used by the United States Department of Agriculture 
on Aroostook Farm, Presque Isle, Me. The pump is operated by a gasoline engine 


seasons in which a long period of drought or heat has occurred the 
foliage of the sprayed “plants suffers much less than the unsprayed 
ones, and the resultant yields are sufficiently gr ater, as a rule, to more 
than repay the grower for the cost of spraying. 

Where late blight is likely to occur, potatoes in the home garden 
may be protected by dusting them with dry Bordeaux mixture or 
some proprietary fungicide. Where insect protection alone is neces- 
sary, a mixture of dehydr: ated lime and Paris green at the rate of 1 
pound of poison to 20 pounds of lime may be dusted over the plants. 
Used in liquid form, the milk of lime should be added to it to prevent 
injury. Dry materials may be applied ¥ with a dust-distr ibuting can, 


®°For further information on the control of fungous diseases and insect pests of the 
potato, see Farmers’ Bulletins 1371, Diseases and Insects of Garden Vegetables, and 1367, 
Control of Potato Tuber Diseases. 
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or even by placing them in a cheesecloth bag and shaking over the 
plants. Liquid applic ations on a small plot may be made with a 
watering can or garden atomizer. 


HARVESTING THE CROP 


The harvesting season for the late crop of potatoes begins in Sep. 
tember in the New England States and ends in November in the 
Middle West. 

Except where a relatively small acreage is grown, the crop is 
harvested with an elevator type of digger. W here smaller areas are 
devoted to potato culture a simple plowlike digger may serve to 
harvest the crop. When this type of digger is provided with a 
device for rocking or agitating the fingerlike attachment in the rear, 


The elevator type ot digger, which in the New England States is usually 
operated with a pair of horses 


which is designed to separate the tubers from the soil, fairly good 
work is done and the machine proves to be a very satisfactory substi- 
tute for the more expensive elevator digger. 

Small areas are often harvested by the use of the ordinary turning 
plow for lifting the tubers out of the ground or by using a spading 
fork; in fact, a fork is exclusively used when selecting hills from 
which to start the seed patch. 

The potato digger usually is operated with two horses in the New 
England regions, whereas in the West three or four horses are 
required to haul the machine when actually engaged in digging. 
‘These differences in horsepower requirements are ‘largely due to the 
character of the soil on which the crop is grown and the system of 
culture practiced. A few years ago eley ator diggers were placed on 
the market, the machinery of which is driven by a small gasoline 
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engine mounted on the digger, which simply operates the carrier 
and the vine-clearing device, the machine itself being Hauled by two 
horses. This necessarily lightens the draft of the machine materially 
and makes it possible to dig a larger acreage. On the other hand, it 
adds very greatly to the first cost of the machine, and its use is 
not likely to become very general except with the larger growers in 
those pee in which the digger is operated with two horses. 
(Figs. 18 and 19.) 

In Maine the tubers are gathered in wooden splint baskets, from 
which they are dumped into barrels and hauled to the storage house 
or shipping point. The empty barrels in either case are returned 
to the field. In western New York and in Michigan and Wisconsin 


Fic. 19.—In the Central West and West three or four horses are generally used to 
haul the potato digger 


it is quite generally the custom to gather the tubers in slatted crates, 
in which they are hauled direct to the shipping point or to the storage 
house. This method is considered much more satisfactory than that 
practiced in Maine, because it reduces the chance of rough handling, 
especially when the picker empties the first basket which goes into 
the barrel. The usual custom is to dump the potatoes into the barrel 
without making any pretense of tipping it in order to break the force 
of the fall. The i injurious effect of such rough handling, especially if 
the tubers are somewhat immature, can be re: eadily appreciated. Much 
of this injury could be avoided if a little care were taken in emptying 
the first two or three baskets by tipping the barrel or lowering the 
basket into the barrel before emptying it. In western Minnesota 
and points west of that territory the tubers are gathered in wire 
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baskets, from which they are either thrown on the grader, screened, 
and put in 2-bushel sacks or from two to three baskets are emptied 
into each sack, which is then hauled to the storage house without 
tying (figs. 20 and 21), the grading in the latter case being done 
in the storage house as the crop is marketed. 

In the East little grading is done in the field other than leaving 
the very small, sc: abby, diseased, sunburned, or badly cut tubers on 
the ground, to be gathered up later for starch making or for stock 
feed. Little, if any, greater care is exercised in this respect where 
the crop is sold directly from the field. 


FIELD SIZING 


Field sizing is most commonly practiced in the potato-producing 
districts of the West. The method generally followed there is to 
mount the potato sizer on metal or wooden runners, and to have it 


Fic. 20.—Hauling potatoes from the tield in untied sacks from which they are emptied 
directly into the storage house. Greeley, Colo. 


hauled back and forth across the field, following the pickers as they 
move up and down the rows. One or two horses are required to 
haul the sizer. (Fig. 22.) Usually one operator of the sizer can 
size and sack potatoes as fast as they are gathered by three pickers. 
This method of operation makes it possible to pick up all the sound 
tubers of the crop at a single operation. The sizer is a device which 
screens and separates the “potatoes into two sizes. The task of the 
operator who manipulates the machine is to remove all of the sun- 
burned, diseased, and badly cut or bruised tubers as they pass over 
the screen. Such tubers go into the culls while the remainder are 
sacked for market or storage. 


STORAGE 


In all regions where late potatoes are produced on a commercial 
scale the problem of storage is an important one, as it is physically 
impossible as well as economically undesirable to attempt to market 
the entire crop in the autumn immediately after it is harvested. The 
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only way in which the potatoes can be handled successfully so as to 
insure a uniform supply throughout the winter is to provide sufli- 
cient storage on the farm or at the shipping station for 65 to 75 per 
cent of the total crop. Every commercial grower should make such 
provisions as may be necessary to care for at least 75 per cent of his 
crop, and he would often find it convenient to be able to store all of 
his crop. Various types of storage places may be employed, such as 
pits, cheaply or substantially constructed dugouts, cellar pits where 
the houses have straw and earth covered roofs such as may be found 
in the arid or semiarid regions of the West, or a similar type with 
water-tight roof which is in common use in the Middle West and 
some portions of the East, or the more expensive type of house such 
as one finds in Maine. Each grower must determine for himself 
which of these types of storage house is within his means and best 
meets his requirements, 








lic. 21,—Hauling potatoes from the field to the storage house in untied sacks, 
Sabin, Minn. 





For further information as to details of construction and other 
matters pertaining to storage houses, see Farmers’ Bulletin 847. 

The requirements for the successful storage of potatoes may be 
stated as follows: 


(1) The tubers must be protected from extremes of cold and heat. A tem- 
perature ranging from 38° to 40° F. is considered satisfactory. 

(2) Sufficient ventilation must be provided to remove foul air and excess 
moisture. 

(3) The storage house must be so constructed as to make it possible to ex- 
clude the light, as the table quality of potatoes quickly deteriorates in the light. 

(4) The tubers should be dry and reasonably free from dirt when put into 
storage. An excess of moisture or of soil increases the amount of heat gener- 
ated in a newly stored pile of potatoes. The soil tends to close up the spaces 
between the tubers, thus cutting off air circulation and helping to retain heat 
that would otherwise escape. 

(5) All diseased, badly cut, or bruised tubers should be removed from the 
crop before putting it into storage. 

(6) It is not advisable to store potatoes at a greater depth than 5 or 6 feet, 
and the floor dimensions of the bin should not be greater than 12 by 12 feet 






























32 Farmers’ Bulletin 1064 


unless provided with a series of ventilating shafts for the escape of moisture 
and heat. Ventilated division walls and floors are also desirable." 

It is a common practice for commercial growers and shippers to 
store potatoes in bins to a depth of 10 to 15 feet. This is almost 
certain to entail a much heavier shrinkage loss than when stored at 
a depth of not more than 6 feet. The heavier shrinkage is the result 
of the greater degree of heat generated by a large pile of potatoes, 
which results in a higher moisture loss as well as a heavier loss from 
decay, as it is well known that heat and moisture are both conducive 
to the development of organisms causing tuber rots. Frequently 
the losses sustained when potatoes are stored under the conditions 
just mentioned may reach 25 per cent, and where care has not been 
exercised in rigidly removing all diseased tubers before storing the 
crop the loss may exceed that figure. 








Grading or sizing potatoes in the field. Jerome, Idaho 


Potatoes stored throughout the winter season under conditions 
meeting the requirements suggested above should not sustain an 
actual loss in storage of more than 5 per cent, and under exception- 
ally good conditions it may be as low as 3 or 4 per cent. Assuming 
that 5 per cent represents the average loss under good storage con- 
ditions and that 20 per cent would be a fair average allowance under 
poor conditions, the actual monetary loss sustained by the grower or 
dealer on 300,000 pounds of potatoes would in the one case be 15,000 
pounds and in the other 60,000 pounds, or expressed in dollars on a 
basis of $1 per hundredweight a loss of $150 under good and of $600 
under poor storage conditions. Besides this, there is an additional 
loss in storing potatoes to a depth of 10 to 15 feet which is not 
usually taken into consideration, and that is the mechanical injury 
through the cracking and bruising of the tubers at the bottom of the 
pile due to the great weight of the potatoes on top. 


* Stuart, William. poraro STORAGE AND STORAGH HOUSES, U.S. Dept. of Agr., Farmers’ 
Bul. 847, 27 p. 1917. 
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SUMMARY 


(1) About 85 per cent of the potatoes of the United States are 
grown as a late or main crop. 

(2) ‘The potato is essentially a cool-loving plant; hence its pro- 
duction is confined very largely to the cooler portions of the world. 

(3) Although the potato thrives best on sandy, gravelly, or clayey 
loam soils, it is probably as cosmopolitan in its soil requirements as 
any other agricultural plant. 

(4) Potatoes are most successfully and economically produced on 
land on which a definite crop rotation is practiced. Leguminous 
crops, such as clover or alfalfa, are the best preparatory crops. 

(5) Thorough preparation of the land is essential if a heavy crop 
is to be secured. 

(6) The potato must have an abundant supply of available plant 
food in order to produce a maximum crop. Farm manures are 
valuable but are not well balanced; they give the best results when 
supplemented by an application of commercial fertilizer containing 
a relatively low percentage of nitrogen and potash and a high per- 
centage of phosphorus. 

(7) The Green Mountain and Rural varieties are the leading late 
or main-crop potatoes in the northeastern United States, and the 
Charles Downing (Idaho Rural) and Burbank varieties in the West. 

(8) The date of planting should be governed by the character of 
the growing season. In northern regions, where the season is short, 
there is little, if any, choice left to the grower other than to plant as 
soon as it is considered safe from late spring frosts. Where the 
growing season is longer than is required for the complete maturity 
of the potato, planting should be delayed if by so doing the period 
of tuber formation can be deferred until after the passage of a hot, 
dry period. 

(9) The use of good seed is necessary if large yields are to be 
obtained. 

(10) A liberal use of seed is advisable. Seed pieces weighing 114 
to 114 or 2 ounces are preferable to smaller ones. 

(11) Maximum yields can not be obtained if the rows are spaced 
too far apart or the distance between the plants in the row is too 
great. 

(12) The two-man type of planter when properly operated in- 
sures a better stand than the picker type, but is somewhat more 
costly to operate. 

(13) Whether the level or ridge system of culture is preferable 
is determined largely by climatic conditions. In irrigated regions 
ridging is necessary for the proper distribution of the water. 

(14) Thorough cultivation of the potato crop is essential to a 
profitable yield. 

(15) Spraying the growing plants is necessary for their proper 
protection from insect pests and fungous diseases. ; 

(16) In the strictly potato-producing regions of the United States 
the crop is harvested with the elevator type of digger. 

(17) There is considerable lack of uniformity in the areas of the 
United States producing late potatoes with respect to the packages 
or containers used in handling the crop. 

(18) A good potato storage house is almost a necessity if maxi- 
mum returns from the crop are to be obtained. 
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